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The Brightman Furnace. 

We take pleasure in illustrating a new 
smoke-preventing furnace, the result of many 
years of study and experiment by Mr. J. W. 
Brightman, of Cleveland, Ohio, and pat- 
ented by him in 1885. It is designed pri- 
marily for economically burning disinte 
grated bitumivous coal, usually known as 
“soft slack,” and will consume the finest 
soft coal-dust without waste of fuel, and 
with economical steam-making results, pro- 
ducing more steam, it is claimed with a ton 
of ‘*slack” than any ordinary flat-grate 
furnace will produce with a ton of lump 
coal. This furnace, which is manufactured 
in Cleveland, Ohio, by the Brightman Stoker 
Company, is destined to become very popu- 
Jar, particularly where clean- 
liness as well as efficiency is 





sures a uniform thickness of incandescent 
fuel, a sufficient supply of air through the 
inclined grate-bars, through the  supple- 
mentary grate at the rear and throuzh the 
dumping doors, and such an approximation 
to perfect combustion as cannot be obtained 
by any system of hand-firing. The draft 
openings through the grate-bars are hori- 
zontal, and consequently fine fuel cannot 
fall through and be thus wasted. 

The hopper is of sufficient size to contain 
several bushels of coal, and the attention 
required is confined to keeping the hopper 
supplied with fuel and to the occasional re- 
moval of the ashes from the ash-pit beneath 
the supplementary grate. Clinkers do not 
form on the inclined grate bars; all such 








desired. In electric lighting 
stations it will be most de- 
sirable. In the Brightman 


furnace very little smoke is 
produced, the combustible 
gases resulting from the de- 
composition of the fuel being 
consumed. By the Bright- 
man automatic feeding de- 
vices the coal is regularly 
supplied to the grate, the 
gases are generated moder- 
ately and uniformly, and 
the fire is kept at an even 
and sufficient temperature 
to consume the combustible 
gases. The admission of air 
required to support combus- 
tion is uniform and exactly 
adequate. 

Whe mechanical operation 
of the Brightman furnace 
will be readily understood 
by inspection of the accom- 
panying cuts. The coal 
first thrown into a hopper, 
conveniently located for the 
purpose along the front of 
the furnace, and thence is 
automatically fed evenly and 
in. small quantities, to the 
front part of the grate bars 
and without exposing any 
opening through which cold 
air can enter the combustion 


is 





the passage sloping upwards towards the 
rear. C, bridge wall cutting off all com- 
munication between the combustion chamber 
and space in rear of bridge wall, except 
through the smoke passage B. JD, door for 
access to interior of furnace. JZ, boiler sup- 
ported as usual. F, grate-bars, each alter- 
nate bar has a horizontal reciprocating mo- 
tion variable within limits of one fourth inch 
to one inch. Lugs cast on either side of 
contiguous grate-bars overlap each other, the 
air openings between these lugs being hori- 
zontal. G, dumping door for removal of 
clinkers, etc., from the supplementary grate. | 
This supplementary grate is cleaned once or 
twice per day according to the quantity of 
coal consumed. 4H, rod for opening and 





{$3 per annum. 
( Single Coptes, 10 Cents 








Mail Matter of the Second Class. 


from guiding 


wanted 
tubes into the stick or galley made to hold 
them, thus setting the matter in one con- 
tinuous line, which an assistant broke up 
into short lines to fit the newspaper column 


reservoirs through 


or book page, as desired. In the stenogra- 
pher’s machine the operator prepares a tape 
which is run through a machine which sets 
the type automatically. In preparing . the 
tape the operator sits at a keyboard, which 
can be arranged like the keyboard of either 
of the common typewriters. When a key 
representing a letter touched the act 
punches three holes in a line across the tape. 
The three holes are always in a line with 
each other, but they are in different places 
on the line, according to the letter to be 

represented. Thus the let- 

ter a could berepresented by 
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three holes like these : 


oO 0 oO 
and the letter b by these : 
Oo oO o 
Every time a letter is 


punched the tape is moved 
along a certain distance be- 
fore another letter is punch- 
ed. This distance depends 
on the width of the letter. 
Thus, if the tape is moved 
one-fourth of an inch when 
the letter e is punched out, 
it would be moved along 
one-half inch when the letter 
m is punched out, because 
the letter m is twice as wide 
as the letter e. Spaces be- 
tween words and all sorts of 
type characters are allowed 
for in this way. As the tape 
runs out of the machine an 
assistant measures it off with 
arule which is divided up 
in sections which represent 
every type character. The 
whole length of the rule 
represents the length of a 
line of type to fit the page 
or column desired. When 
the end of the rule lands 
near the end of a word so 
that by thin-spacing the re- 
maining letters would go into 
the line, enough holes repre- 








chamber over the fire. The 
grate bars are inclined at an 
angle of thirty-four degrees 
from the horizontal, and 
are made with lateral lugs which over- 
lap each other so that there are no vertical 
openings between the bars. The entering 
fuel, being exposed to the heat radiated from 
the intcrior walls, undergoes a coking pro- 
cess by which the gases are expclled. As 
the coal becomes thoroughly ignited, it is 
moved along by the action of the grate-bars, 
the combustible gases being entirely con- 
sumed. 

Each alternate grate-bar is kept in constant 
motion longitudinally ; this motion, com- 
bined with gravity, causes the fuel to move 
regularly. towards the rear of the furnace. 
All fuel on the grate-bars moves simultan- 
eously.. This movement is positive and it 
may be varied as the demand for steam pro- 
duction varies. 

This constant and regular movement in- 


Fig. 1.—View or BriGHTMAN FuRNACE, WITH Fut Cast-[RoN Front.—SmE WALL BROKEN TO SHOW 


INTERNAL CONSTRUCTION. 


refuse accumulates on the supplementary 
grate bars, and is removed once or twice per 
day according to the nature of the fuel and 
the rapidity of such accumulation. The 
heat of the clinkers is absorbed by the air 
drawn through the supplementary grate and 
through the dump doors in front thereof ; 
this constant stream of highly heated air 
mingles with the gases from the fuel on the 
inclined grate, and by supplyivg heated 
oxygen insures the combustion of such 
gases. 

In the outline cut of the furnace (Fig. 3) 
the letters are explained as follows : 

A, fire-brick arch over smoke passage in 
bridge wall. 8B, smoke passage through 
bridge wall. This passage is eyual in width 
jto that of the grate, two feet high in front 
\and eighteen inches high in rear, the floor of 








closing the dumping door. J, hopper, to be 
kept filled with coal. The arrow shows the 
passage of coal from the hopper to the grate- 
bars. The coal is pushed through this pass- 
age hy the reciprocating slide shown at the 
bottom of the hopper. J, breeching, for 
conveying products of combustion to chim- 
ney. J, floor line. 
——___~@be———— 
To Set Type by Electricity. 


A novel machine, which is intended not 
only to set type automatically, but to correct 
all errors before the type is set, has been in- 
vented by a stenographer of this city, and 
yatents have been issued to cover all its 
vital principles. The machines hitherto | 
made to set type have all had a keyboard, 
before which the operator sat, and by touch- 
ing the keys caused the type to drop as| 


| exactly spaced out. 


senting the ordinary thick 
spaces between words are 
filled and replaced by other 
holes representing thin 
spaccs, which are puncbed in by band in order 
toallow the letters to come in. Ifa wordisto 
be divided, a line of boles representing the 
byphen is punched in between the two sylla- 
bles, and then holes representing spuces are 
changed until the rule shows that the line is 
As the spacing is done 
mathematically the lines must be all of the 
same length, and thus the pressman will 


| never be obliged to insert a **‘ Dutchman ” to 


make a ‘‘ form lift.” 

The tape is read by copy for errors. The 
lines of holes which represent wrong letters 
are filled, the correct holes are punched, and 
the holes representing spaces are changed 
until the line is exactly full. Where words 
are left out the tape is cut apart and length- 
ened and the holes punched in. Doubled 
words are corrected by filling half the holes. 
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At the end of each line a row of holes repre- 
senting a quad to separate the lines for con- 
venience in handling is inserted. Then the 
tape is run through a machine which makes 
another tape with duplicate lines of holes 
the lines being at a uniform distance from 
each other. This tape is used to set the 
type. 

Each type character has a reservoir, and 
the reservoirs are placed side by side. A 
series of pointers are arranged to simulta- 
neously fly at the bottom type in each reser- 
voir, but a series of ten narrow, thin steel 
plates intervene between the points and the 
type. These plate have rows of little holds 
in them, and under certain circumstances the 
holes get into such a position that one of the 
pointers passes through the plates and knocks 
a type out of its reservoir. The type slides 
down a shoot and lands in the ‘‘stick” that 
is ready to receive it. The tape, by mean of 
an electric current, controls the little steel 
plates. When the tape is put into the type- 
setting machine it passes over a steel roller 
and under a row of ten steel fingers. The 
roller is connected with a battery. As the 
tape passes over the roller the fingers find the 
rows of holes and drop into them. Each 
finger is connected with a magnet, and each 
magnet with one of the ten narrow steel 
plates that keep the pointers from reaching 
the type in the reservoirs. When a row of 
holes in the tape representing a character 
passes under the fingers, the fingers above 
the holes drop down on the cylinder, a cur- 
rent of electricity passes to the magnets, and 
the magnets, thus influenced, draw such a 
combination of the little plates from one side 
of their normal resting place to the other as 
will allow the pointer opposite the required 
letter to reach the type in the reservoir and 
force it into the shoot leading to the stick. 
The impulse given to the pointer is simul- 
tanecus with the action of the magnets. 
When the tape passes on, the plates and 
pointers return, until another row of boles 
in the tape 1s reached, and then the action is 
repeated. As the matter to be set is cor- 
rected and spaced in the tape, the type, as 
set, need only to be lifted into the column or 
page. The speed of the machine is limited 
only by the rate at which the type can drop 
into place. Corrections can be made in a 
tape by a skilled operator more rapidly than 
they could be made in type by a compositor, 
and the operation of punching the tape can 
of course be done more rapidly than type 
can be set. 

Mr. J. E. Munson, the inventor of the 
machine, has also devised a machine through 
which the tape can be run, and by an electric 
current, cau reproduce itself at the other end 
of the wire. In this way a newspaper could 
be produced, simultaneously in any number 
of towns.—New York Sun. 

——-—_ +e 


An Interesting April Fooling. 
Editors Electrical Review : 


_ Io the evening of the first of April, last, a 
social party convened at the residence of Dr. 
G. P. Hachenberg, well known as a scientific 
electrician and inventor of musical teleg- 
raphy. In course of the conversation the 
magnet became the subject. One of the 
party exhibited an instrument of fine work- 
manship and great sensitiveness which was 
handed to the doctor for examination. The 
doctor took it, looked it all over, placing 
it into all kinds of positions, and then sur- 
prised the owner of it by telling him that the 
magnet was not true to the North. 

‘*What is the matter with it,” anxiously 
exclaimed the owner of the instrument, who 
by the way had been recently married to a 
beautiful lady, who was likewise one of the 
party. 

‘* Why.” says the doctor with great gravity, 
** you have carried the instrument so long 
that its borial attraction has been meta- 
morphosed into a personal magnetism, not 
for your own person, but on the one to 
whom you had great concentration of mind.” 

All eyes were turned towards the young 
wife; who chided the doctor, with a blush, 
that it was rather cruel for him perpetrate a 
joke at her expense. 

“* Well,” remarked the doctor to her, ‘‘ you 





may take it as a joke, but allow me to 
demonstrate my assertion.” 

So he ordered the party: to take seats 
around the table with him, placing the lady 
in question on the east side of the table. 
The instrument was placed on the table, and 
the needle at once whirled around like crazy; 
but finally stopped, however, pointing not 
to the North but towards the lady. It was 
then proposed for her to take different 
places, at the table and in the room, but the 
point of the needle continued pointing 
towards her wherever she went. 

After this the doctor remarked that if she 
took her position bebind her husband the 
personal magnetism would be broken, and 
the magnet would again go mad for want of 
a concentrating influence. The lady took a 
position behind the gentleman, and sure 
enough the needle whirled around at first 
slowly, but finally with such rapidity as to 
be almost invisible. As it may be expected 
the whole company became intensely excited 
over the affair. Finally the doctor took up 
instrument and did some manipulation to it, 
with a sort of ludicrous gravity. 

‘** Ah! I have got it,” he remarked. 

**What?” cried a half a dozen 
almost at once. 

‘I have broken the magnetism, and made 
it subservient to my will.” 

The doctor placed the magnet again on the 
table, and then delivered a s ries of orders 
toit. To the great astonishment these in 
proper rotation were promptly complied with. 
He had i! to point out different individuals; 
but what was singular, whenever it was to 
designate the owner of the instrument, the 


voices 





A Few Words About Kerite. 
Editors Electrical Review : 


In your issue of 16th inst. your genial 
Western correspondent calls the attention of 
your readers to successful electric lighting 
under very adverse circumstances. For in- 
stance, he speaks of supplying light ‘‘to 
mills on opposite sides of the river, 
one of these being supplied through 
an armored cable, laid in the bed. This 
is a new departure, and is reported as a 
perfect success.” In another part of his 
letter he speaks of mine lighting, and again 
of service ip the great packing houses at the 
Chicago Stock Yards. This last he seems to 
think is about the worst place to run electric 
light wires, and he enumerates at some 
length the difficulties of the situation, as to 
wet, slipperyness, fog, extremes of temper- 
ature, etc., but wiads up with the remark 
that with all these ‘‘impediments to insula- 
tion, the lights are giving the best of satis- 
faction ” etc., etc. 

Now, if he had only enlightened your 
readers as to the medium by which all these 
good things had been accomplished, he 
would have rounded out his etter to the 
satisfaction of all concerned, and not have 
made it necessary for me to say that, in 
every case he specifies as producing good 
results under adverse circumstances, kerite 
is used as an insulator. 

He is hardly correct in calling the armored 
submarine wire a new departure, as there 
are a number of them in use in this country 
and Canada that are working perfectly, and 
have been in constant use for several years, 
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needle would always turn around twice be- 
fore doing so; for the lady it would point 
with great sensitiveness, that is with a tremor; 
to any of the rest the action was direct. 
In this wonderful exhibition the doctor 
usually, but not at all times, held the index 
finger an inch or two from the point of the 
needle as if to aid it on its course. By this 
method he placed the needle into al] kinds 
of positions to the great wonder and amuse- 
ment of all. 

Will you please explain by what means 
these experiments were performed. There 
was no ocular delusion about it, and nothing 
remarkable about the table, except its ex- 
treme lightness, made out of very thin white 
pine boards. The owner of the magnet told 
me afterwards that he found nothing wrong 
about the instrument. In parting with the 
doctor that evening he archly asked his visi- 
tors what day of the month it was—this 
aroused at once my jsuspicion that we had 
been the fools of a scientitic joke. W. P. 

Austin, Texas. 

{Our heading to the above communica- 
tion is a sufficient answer to the writer's in- 
quiry. In all probability when the doctor 
addressed the magnet, as if it was an in- 
telligent being, and at the same time made it 
appear that he was aiding its action by the 
end of his fingers, it was only to divert the 
attention of his visitors from noticing what 
his other hand under the table was doing, in 
which evidently he helda heavy pocket knife, 
such as a Texun is likely to carry, or some 
piece of iron, by which he caused these 
strange movements of the needle of the mag- 
net. No doubt the trick was well carried 
out. ] 





-_- 

—— The Coatesville Electric Light Com- 
pany, Coatesville, Pa., has been organized. 
Capital stock, $10,000. The treasurer is 
Charles L. Huston, Coatesville. 





all of which I have furnished. His letter 
brings to mind what I have so often said to 
managers of companies using electric cur- 
rents, ‘‘ In situations fatal to all other insula- 
tions, kerite will prove durable and econom- 
ical.” 
Yours truly, 
CiaRK B. HorcHxiss, 
Gen. Agt. 

120 B’way, New York, Jan. 18, 1886. 


—o-—"— 


Mr. Lamar’s Telephone Argument. 


Mr. Lamar’s argument in the matter of 
the Bell telephone has a fatal flaw init. He 
says that ‘‘surely if the power to vacate a 
patent wrongfully issued exists at all, there 
need not be a statute to provide a mode of 
its exercise, when a mode exists without a 
statute.” Now it is a truism that neither 
the Federal Government, nor any officer 
thereof, has the power!to do any act what- 
ever unless the same be prescribed by the 
Constitution or by statutes enacted in ac- 
cordance with it. Undoubtedly, the legisla- 
tive branch of the Government has power to 
provide by statute a way whereby patents 
may be vacated, but no member of the execu- 
tive branch has power to move in the matter, 
except by a way which has heen so provided. 
If no statute exists, pointing out a way to do 
it, a patent cannot be vacated. Congress 
must first pass a statute. As Mr. Lamar 
rightly asserts, such statutes were enacted in 
1790 and 1793. But he also asserts that 
these were so modified by the legislation of 
1866 as to ‘‘deprive the courts of the power 
to vacate patents as an incident to private 
suits.” He then argues that the right to 
cancel patents, taken from the courts by this 
legislation, reverted to the Government. 
Not so. What reverted to the Government, 
if anything can be said to have reverted, 
was the power to enact new statutes in place 





of the former ones which had been repealed. 
Until the legislative branch of the Govern- 
ment does this, no patent can legally be can- 
celed. A patent can no more be vacated 
without a statute than it can be issued with- 
out one. If at present no laws can be found 
in the statute books, as the Secretary de- 
clares, whereby patents may lawfully be 
vacated, let Congress see to it that such 
legislation be had and let the executive 
branch of the Government await such legisla- 
tion before presumiag to take action. 

Great Barrington, Jan. 16. J. M. M. 

tums! © ees 

* * A telephone line has been erected in 
Maine from Portland to Fryeburg, and will 
be extended to the White Mountains. 

* * The Organe des Mines states that the 
paper rails now beicg made at St. Peters- 
burg have proved to be extremely durable, 
while they cost one-third less than those made 
of steel. 


* * An old lady read a paragraph in one 
of the papers the other day, describing how 
a grindstone burst in a saw mill and killed 
four men. She happened to remember that 
there was a small grindstone down in her 
cellar, leaning against the wall ; so she went 
out and got an accident insurance policy, 
and then, summoning her servant, and hold- 
ing a pie-board in front of her face, so that 
if the thing exploded her face would not be 
injured, had the stone taken out into the 
road, where twenty-four pails of water were 
thrown over it, and a stick was stuck in the 
hole bearing a placard marked ‘ Danger- 
ous.” She says it is a mercy the whole 
house was not blown to pieces by the thing 
before this. 

* * Scientific men have been perplexed for 
many years Over the phenomenon of a cer- 
tain well at Yakutsk, Siberia. A Russian 
merchant in 1828 began to dig the well; but 
he gave up the task three years later, when 
he had dug down thirty feet and was still in 
solidly frozen soil. Then the Russian Acad- 
emy of Sciences dug away at the well for 
months, but stopped when it had reached a 
depth of 382 feet, when the ground was stil] 
frozen as hard as a rock. In 1844 the 
academy had the temperature of the excav- 
ation carefully taken at various depths, and 
from these data it was estimated that the 
ground was frozen to a depth of 612 feet. 
Although the pule of the greatest cold is in 
this province of Yakutsk, not even the ter- 
rible severity of the Siberian winters could 
freeze the ground to a depth of 600 feet. 
Geologists have decided that the frozen 
valley of the lower Lena is a formation 
of the glacial period. They believe, in short, 
that it froze solidly then, and has never 
since had a chance to thaw out. 

* * The Simplon tunnel, which will very 
shortly be commenced, is the most formida- 
ble of the gigantic railway connections un- 
dertaken of late years to facilitate the com- 
munications between Italy and the rest of 
Europe; and the project suggests a compara- 
tive note on the existing Alpine tunnels. At 
the present time the Alps are pierced by 
three remarkably long tunnels, entering Italy 
from France, Switzerland, and the Austrian 
Tyrol, respectively, and called according to 
the mountain chains that are traversed, the 
Mont Cenis, St. Gothard, and Arlberg tun- 
nels, Of these Mont Cenis is seven miles 
and three-quarters in length. Its cost was 
$15,000,000. The St. Gothard tunnel is nine 
miles and a quarter in length, and cost 
$12,500,000, the diminutivn in expense being 
owing principally to the more rapid progress 
of the work by improvements in the drilling 
machines, The Arlberg tunnel is shorter 
than either Mont Cenis or St, Gothard, being 
only six miles and a half. The last and 
most formidable rival will be the Simplon 
tunnel, by which the existing line from 
Geneva to Martigni and Brieg will be carried 
through the mountains to Dumo d’ Ossola, 
and so on to Pailanza or Stresa on the Lago 
Maggiore. As this tunnel will be com- 
menced ata much lower level than any of 
the others, it will necessarily be large, the 
rough estimate being twelve miles and a half, 
and the estimated cost somewhere .1))1; 
$20,000,000. 
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Spontaneous Combustion of Coal. 
Ep. Mecuanics: On page 350, December 
issue of Vechanics, there is a reference to 
spontaneous ignition of bituminous coal 
‘* quite free from pyrits.” It would interest 
me to learn more of this matter, for I have 
given this question must attention, investi- 
gating a large number of fires from the 
spontaneous ignition of bituminous coal, 
and from the analysis made in each instance, 
as well as numerous published analyses of 
bituminous coals, cousidered that all bitu- 
minous coals contained iron pyrites. 
Should be happy to read something on this 

subject in future numbers of Mechanics, 


Boston. C. J. H. Woopsury. 


[To the matter of spontaneous combustion 


Increasing the Attraction of Washington. 

A Washington correspondent says: ‘‘ The 
question of electric illumination for out- 
door purposes is receiving a great deal of 
| attention in other cities, and has begun to as- 
| sume prominence since the session of Con- 
| gress. Several members of the house have 
spoken in my presence of the absence of | 
electric lights here, as cempared with other | 
cities, and their comments were to the} 
maiked disadvantage of Washington. The | 
only reply to this was that they were them- | 
selves to blame for the present situation, be- | 
cause, if Congress would make an appropria- | 
tion large enough to have the experiment | 
conducted properly, there is no doubt that | 
Washington would soon be provided witb a_| 
complete system of electric lights. Several 





* * The electric tramway on the promen- 


of laying the line by the corporation has 
been issued. The line is 2 miles 1,000 yards 
in length, and the actual sum expended was 
$55,000. The cost of laying the central 
channel for the electrical apparatus was 
borne by the company which works the line. 


* * The certificate of incorporation of the 
Continental Conduit Company, of this city, 
has been filed. The company is to ‘“ manu- 
facture conduits for telegraph, telephone, 
electric light and other electric conductors, 
separately or in combination with sewer, 
water, gas, steam, and other service.” Its 


| —— The Edison Electric Company has 


jade at Blackpool, England, is now in full | ordered an increase of its capital stock from 
| working order, and cars driven by elec- | $1,000,000 to $2,500,000. 
| tricity run daily. A statement of the cost | 


— Electric light is being used on the 
Florida Southern for laying tracks by night. 
This is done to avoid delay of trains, which 
would occur if it was done by day. 


— The electric lighting of the Colossus 
consists of 411 lamps, every part of the 
ship being illuminated. There are three 
| dynamo machines, any one sufficient for all 
the purposes required. 


| —— The Kansas City Electric Light Com- 
| pany has elected the following directors : 
| Messrs. William Holmes, J. S. Chick, W. B. 
| Grimes, J. W. Phillips, H. C. Sprague, F. K. 





no one of whom we know has paid more} of the members to whom I spoke expressed 
attention than Dr. W. H. Wahl, secretary | themselves as decidedly in favor of illuminat- 
of the Franklin Institute. So we referred | ing the corridors of the large Government 
to him Mr. Woodbury’s letter, and have) buildings, the principal streets and parks 
the pleasure of publishing herewith his com- | with electricity. * * * The subject of light- 


‘capital stock is $2,000,000, and its incor- Hoover, J. H. North, C. E. Barnhart and E. R. 
|porators and trustees are John D. Beers, Weeks. This company operates the Thom- 
|J. Pierson Grant, Eugene W. Austin, son-Houston system. 


| Charles D. Judd and Edward B. Thomas. — Burlington, Iowa, is to have her 


| ** At the annual meeting of the Mon. streets lighted by electricity. It is proposed 


ments thereon: 


Ep. Mecuanics: Referring to our corre- 


| ing the parks and open places which abound | treal Telegraph Company, Mr. Andrew Allan to have street-intersection electric lights at 


in this city is one of importance. 


The pres- | was re-elected president, and the following certain points in the heart of the city and in 


spondent’s (C. J. H. W.) doubt respecting | ent condition of the parks is such as to arouse | yoard of directors elected : Messrs. Andrew the suburbs, and reduce the number of gas 
| the predatory instincts of the highwayman, | Allan, John Crawford, Hector Mackenzie, lamps to 200, making the aggregate cost to 


the brief note in December Mechanics, on 
the spontaneous ignition of bituminous 
coals free from pyrites, I beg 
to say that we have the best 
authority that the statement 
of Mechanics is correct. 

For ample evidence on the 
subject, I would refer your 
correspondent to Richter’s 
investigations, quoted in 
Percy’s Metallurgy (Ed. of 
1875), and commented on in 
Polytechnic Reviiw, Vol. II. 
(1876), p. 101, and to the 
Engineering and Mining 
Journal, Vol. XX., 329 et seq. 

On one point your corre- 
spondent is probably correct, 
7-€., in the assertion tbat all 
‘bituminous coals contain iron 
pyrites; but it has been am- 
ply demonstrated that some 
of the most pronounced self- 
inflaming coals are those 
which contain so little sul- 
phur that its presence could 
be safely ignored, even in a 
chemical analysis; and fur- 
ther, that while the presence 
of pyrites may, and doubt- 
less does, contribute to the 
endency of bituminous coals 
© spontaneous ignition, 
those varieties which contain 
the largest percentage of this 
impurity arenot those which 
are most liable to spontane- 
ous ignition, and that this 
phenomenon is due princi- 


| and it is not an infrequent occurrence to hear ! 


SN 





pally, if not exclusively, to 
the oxydation of the organic 
substance of the coal. 
W. H. W. 
Philadelphia, December 21.— Mechanics. 
ee en 
Electric Lights for Carriages. 
‘The success of the incandescent electric 
‘lamp for private carriages in Paris, as a sub- 
stitute for candles and oil lamps, is pro- 
nounced very satisfactory. Not only the 
regular side-lights are included in this plan, 
but the interior of the vehicle is illuminated 


iby a lamp sufficiently powerful to read by, | 


‘and in some instances a similar lamp is 
placed, for a novelty, on the head of the 
horse. The lamps are connected by wires, 
with smal! accumulators, placed under the 
driver’s seat; they are small in size, being 
only about eight inches square and four 
inches high, each of such accumulators 
being able to supply a lamp of five-candle 
power, for the space of some six hours. 
During the day they are removed and 
charged with electricity from a dynamo 
machine, and at night they are ready for use. 


—_<>>e-___—- 





John Stirling and Wm. Cassils. 





Fic. 2. —StpE View or BrigHTMAN FuRNACE APPLIED TO HortzoNnTAL CYLINDRICAL BOILER, WITH ORDINARY 


SHEET oR Cast IRON SMOKE-BOX ATTACHED TO BOILER HEAD. 


of footpads making successful assaults and 
escaping into the darkness with their booty. 
If the Smithsonian grounds, Franklin square, 
jand other similar places were thoroughly 
| lighted by electricity, it would do much to 
check this rapidly-increasing evil. Not only 
|is it a question of utility, but it is also a 
| question of increasing the attractions of the 
|city. Those who recollect the appearance;of 
| the grounds around the Executive Mansion 
last spring will remember the brilliant spec- 
| tacle which they presented at night under the 
|electric lights. It was a good example of 
'what may be done in the way of electric 
| lighting, and a vast improvement over the 
| sickly glare which now surrounds the White 
| House after sundown. Electricity is also 
| cheaper than gas for the purposes of out-door 
\illumination. An electric light of 1,000 
| candle-power can be produced at a less ex- 
| pense than the sixty Washington gas-lights 
| which it would take to equal it in intensity. 
The illumination of the city by electricity 


will come sooner or later, and the sooner it 





* * In 1883 the Academy of Mining and 
Forestry in Chemnitz, Hungary, was fur- 
nished with incandescent lamps, the electric 
current being supplicd by about ninety ac- 
cumulators. A paper by 8. Schenck and S. 
Farbaky describes the construction of the 
accumulators employed, and gives an ac- 
count of some ob:ervations made by the 
authors. To study the behavior of the sul- 
phuric acid during the condensation of the 
discharge of the current, a series of experi- 
ments was made. 
the accumulators are charged, the sulphates 
are decomposed, sulphuric acid being liber- 
ated; whilst on discharging, the sulphates 
are again formed, the free acid being re-com- 
bined. To determine the ratio of accumu 
lated energy to acid set free, and the ratio of 
discharged energy to acid fixed, a further 
series of trials had to be made. The results 


appear to show that when the accumulators | 


are charged, 2.23 yvrams of sulphuric acid 
are liberated per ampere per hour, and that 
during their discharge, 2.25 grams of acid 
are fixed, giving a mean value of 224 The 


| the city for street lighting $8,000. 


— The citizens of 
Youngstown, Ohio, are to be 
made happy by the electric 
light, 180 arc lamps of the 
Thomson - Houston system 
having been contracted for. 
These will be placed on the 
streets of the city as soon as 
the order can be filled by 
the Thomson-Houston fac- 
tory at Lynn, Mass., which 
is now at work upon it. 


—— A company has been 
formed, known as the Sea 
Cliff Elevated Railroad Com- 
pany, who are to build and 
operate an elevated railroad 
from the Sea Cliff Station 
to the “ Cliff,” a distance of 
two and a half miles. They 
also intend that the engine 
used in operating the rail- 
road, which will be a cable 
road, shall furnish the vil- 
lage with electric lights. 


—— Articles of incorpora- 
tion of the Colorado Springs 
(Colorado) Electric and Illu- 
minating Company have 
been filed at the county 
clerk’s office. The incor- 
porators are: Orlando Met- 
calf, Irving Howbert and W. 
P. Beach, and the capital 
stock of the company is 
place! at $50,000, The first 
year the directors of the 
company will be: O. Metcalf, 
Irving Howbert, W. P. 
Beach and J. J. Hagerman, 
of Colorado Springs, and H. T. Rogers, of 
Denver. 

—— The managers of the Pottsville (Pa.) 
Gas Light Company have purchased a con- 
trolling interest in the local corporation 


|formerly known as the Anthracite Electric 


Light Company, and there will be no further 
conflict. Tho electric company’s franchise 
had an exceptional value in that it granted 
the promoters an exclusive ‘right to supply 
electric light for a term of years. 


It was found that when | 


—— Mr. C. Hinckley, superintendent of 
machinery of the Union Pacific Railway, be- 
lieves the introduction of electric light for 
locomotive head-lights is only a question of 
time. He says: ‘‘The experiments that 
have so fur been made have resulted rather 
successfully, but improvements are being 
made. The electric light for head -lights 
was tried on some Eastern roads, but the jar 
of the locomotive caused the interruption of 
the current of electricity. Experiments, I 
| believe, are now being made to remedy this 
defect, and I believe that we will see the 
electric light used for this purpose very 





«"» The telephone is being rapidly intro- | comes the better it will be for Washington.” 
‘duced on German railway lines at places 


——_—__<>>e—__—_ 
where the old electro-magnetic ioe! .... The Lake Shore telegraph operators 


‘appliances can be superseded with advan-/ will hold their annual ball in Buffalo, Feb- 
tage. 





ruary 18th. 


authors term this number the electro-chemical | shortly. It is not so, as has been reported, 
equivalent of sulphuric acid for an electric | that the engineers find such lights a strain on 
force of one ampere per hour. From this| their eyes, but. on the contrary, they like 
value some useful data in regard to the|them much better than those in use, and 
preparation, treatment and application of| they light the track for a much greater dis- 
electric accumulators are said to be derived. ' tance ahead.” 
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Attorney-General Garland will have noth- 
ing to do with the telephone case, 
holds his telephone stock. 





If the Government intends to assume the 
telegraph business of the country, why not 





|safety of electric illumination, have 
| justified the proposition laid down several 
| years ago, in the face of sume opposition, by 
| one of the specialists employed by the in- 
g|surance companies, that a well arranged 
| electric lighting plant was the safest method 
10 | of illumination. 





The New York Subway Commission 
should make its report. The ablest elec- 
tricians have been consulted, plans have 
been examined, and, in a few instances, sys- 
tems in practical operation have been visited. 
If the commission make a report promptly, 
and if it is one that can be indorsed by the 
electrical companies interested, then the work 
of placing the wires underground in this city 
will progress rapidly and intelligently. Com- 
missioner Loew is reported as saying that in 
a very short time the commission will have a 
‘conduit ready for the reception of the wires. 
The plan that we propose to adopt will, so 
far as possible, be efficient in every particu- 
lar, and its cost will not be so great as to 
ruin the companies that will have to pay for 
constructing it. I think that it will be the 
most complete system used in this country.” 
This is sensible talk, and we trust the com- 
mission will lose no time in making its re- 
port, regardless of the wailings of that never- 
satisfied paper, the New York Zimes, which 
has been so Jong engaged in crying to have 
the wires put underground, and is just now 
apparently changing front because it fears 
the commission is not going to put the 
wires underground in accordance with its 
plan. There has been much good business 
sense exercised by this Subway Commission, 
and the REVIEW hopes 'o see it continue. 





REDUCED RATES TO THE ELECTRIC 
LIGHT CONVENTION. 

The Chairman of the Committee on Trans- 
portation, Mr. Geo. H. Wadsworth, requests 
us to announce that all delegates to the Na- 
tional Electric Light Association to be held 
at Baltimore, February 10th will be furnished 
with excursion rates by the Pennsylvania 
Railway Company by calling upon the 
agents of that company named below: 

J.M. Chesbrough, Asst. G. P. A., Vandalia Line, 
St. Louis. 

C. W. Adams, Asst. G, P. A., Pennsylvania Lines, 
65 Clarke street, Chicago. 

Frank Vandusen, G. P. A., Pennsylvania Lines, 
4th and Vine streets, Cincinnati, O. 

H. R. Dering, G. P. A. Pennsylvania Lines, In- 
dianapolis, Ind. 

A. Anderson, District P. A., Louisville, Ky. 

Thos. A. Watt, P. A., Pennsylvania Road, Pitts- 
burgh, Pa. 

C. L. Kimball, Asst. G. P. A., Pennsylvania Co., 
Cleveland, O. 

Parties wanting special cars will be able to 
get reduced rates from any of these gentle- 
men. 





THE INSURANCE OF CENTRAL 

: LIGHTING STATIONS. 

In its early days the relation of electric 
lighting to insurance was practically con- 
fined to considerations involving the relation 
which the possible dangers of electricity bore 
to the known dangers of other methods of 
illumination. 

The results of experience, showing the 
fully 


As to the numerous details of this matter 
the two parties in interest have long ago 


but still | reached a definite basis of understanding. 


With the growth of that particularly 
American form of application of electricity, 
known as the central-station system, there has 


| arisen the nucleus of a new relation between 


include the telephone business and the rail- | electric-lighting and insurance companies, 


road business ? 





After six years in its service, Mr. C. P. 
Whitney has resigned the secretaryship of | 


and that is in the relation of insurer to 


| underwriter. 


Of the large amounts of capital invested 
in electric illuminating companies, there is 
at least $15,000,000 in the combustible valua- 


the Brush-Swan Electric Light Company, to |“ : ; 

take effect on the ist prox., being generously | “0? of central-hghting stations, omitting 
granted a four-months’ furlough for recupera. | Ber valuable property in circuits, lamps, 
tion, without change of address until further |#"4 foundations, ; 
notice. He will be succeeded by Major G.| As electricity in illumination is used from 
McFall, of the Brush Electric Illuminating | hand to mouth, the supply must always be 
Company, of this city. Mr. Whitney still equal to the maximum demand, and every 
retains the agency of the Detroit Iron Tower | . ‘ “ 
Company for the eastern United States, and precaution has been taken to ensure con- 


also the same and that of the Brush Electric | tinuity of the operation of such lighting 
Company for Spanish America, where he| stations, in the face of every possible con- 
has made a large number of installations for | 
the lighting of cities, mines, etc., and he is 
also largely engaged in other interests in 
Central America. 


tingency. 
The buildings are of brick, built low, and 
| for this especial purpose; the motive power 





and connecting mechanism arranged in the 
best manner, and often partially in duplicate, 
for security. 

The paramount feature of such lighting 
stations is the thoroughness with which every 
expedient has been utilized, which will tend 
to preserve the operation of the plant. 

Moreover, the property is not left to its 
own chance outside of working hours, but 
the attendance, particularly at night, consists 
of a number of skilled, reliable artisans. 

Could anything be added to make such 
property less liable to fire loss? 

How different would be the case if the 
lighting plant were housed among other 
tenants in large buildings, where room and 
power could be hired, and attended during 
working hours by the average workman, 
waiting for bell-time. 

The executive officers of such companies 
as faithful trustees of the interests left to 
their charge, protect the property by insur- 
ance to an extent which will relieve them 
from imputations of negligence in case of 
fire. 

Now, what does the payment of the 
premium upon an insurance policy mean? 
It means that the insurance company dis- 
tributes the losses of the unfortunate few 
upon the fortunate many. The clients’ 
money is paid to the insurance company as 
to a trus'ee, the funds paid for the fire losses 
being a portion of the premiums, and not an 
assessment upon the capital of the company. 

An insurance premium consists of two items. 
About 60 per cent. of the premium covers.the 
chance of destruction by fire, and the equity 
of the whole matter depends upon the skill 
with which this element of chance is esti- 
mated by those guided hy long experience in 
such matters, From the time the client pays 
for his policy and the agent pockets his 
commission the premium is subjected to a 
continuous succession of shrinkages —blot- 
ters, calendars, erasers aud rulers, commis- 
sions, salaries, advertising and traveling ex- 
penses reach up to 35 per cent. ‘That is, the 
insurance corporation takes 35 per cent. of 
the premium, anid the stockholder gets 5 per 
cent. for distributing the fire loss of 60 per 
cent. The paid-up capital serves to preserve 
the commercial equilibrium of the company; 
and, when administered in wisdom and 
probity, insurance is as legitimate exercise 
of capital as banking or transportation. 

In matters pertaining to all expedients to 


insure the safety of electric lighting, the} 


great electric interests have always met the 
great insurance interests in the spirit of co- 
operation and candor, but have they been 
met iu the same muoner in the insurance of 
the vast iuterest represented by their insura- 
ble property. 

Have the premiums been based upon a 
legitimate advance upon the actual hazard by 
fire. or has advantage been taken of various 
enforced conditions a+ a mans of increasing 
rates for the purpose of adding to profits or 
recouping losses made by bad business else- 
where. The rates upon such property range 
between one and three per cent.; and froma 
recollection of the various tires communicated 
to electric light statioas from outside sources, 
and starting in the stations, principally from 
hot bearing:, one cannot escape the convic- 
tion but that the rate is largely in excess of 
the hazard upon such property. 

The cotton mills in New England were 
charged excessive rates some 40 years ago, 
and in consequence of such action they 
formed their co-operative system of mutual 
insurance which has now increased, until it 
affords protection to the extent of nearly 
four hundred million dollars ($400,000,000) 
upon the best industrial property in the 
eastern portion of the United States. Out- 
growing their early limitations of cotton 
mills, they now also insure woolen and 
worsted mills, print works, and bleacheries, 
paper mills, and metal-working establish- 
ments. 

By writing only upon selected risks of good 
construction free from outside hazards, and in- 
sisting upon good order and efficient fire pro- 
tection, they have reduced the annual cost of 
insuring a cotton mill from 244 per cent. in 
1835 to less than 14 of one per cent. in 1885. 
The methods of administration and results 


of the work are frequently published and 
the system is no experiment, but claims its 
success solely upon the fact that it embodies 
the simplest and most equitable method of 
| distributing the losses of the few upon the 
many. 

The question naturally arises in the mind 
of a conservative person, h-w can the in- 
surance in these mill mutual insurance com- 
panies be so much cheaper than insurance in 
the stovk companies, which it is well known 
do not make much money ? 

The economy of administration resulting 
from writing policies in large amounts all at 
the home office, neither advertising nor 
paying commission, the expenses are reduced 
to about 6 per cent. of the premiums. 

By writing only on isolated ri-ks of good 
construction, the building is free from ex- 
ternal hazards and of a better class of 
property. By arranging that the property 
be provided with a complete system of fire 
protective apparatus sufficient to cope with 
fires, and limiting the losses to small 
amounts, save in exceptional instances. 

The results for an experience of some 
fifty years show that these conditions have 
been ample to secure the known results. It 
is inevitable that most buildings cannot be 
made to meet these cunditions, and that the 
great bulk of property must be in-ured in 
stock insurance companies, because it cannot 
be brought within the necessary limits of 
mutual insurance companies. 

The preliminary work of modifying de- 
fective construction, and equipping the 
property with abundant safeguards against 
fire, which was such an important element in 
the formation of these mill mutual insurance 
companies, will not be necessary in the case 
of the majority of modern electric-lighting 
stations, which already possess every availa- 
ble feature of construction and equipment, 
tending to reduce the fire loss. 

In the interest of none but the electric- 
lighting companies, we ask, Is not this vast 
interest prepared for such a system of co- 
operative insuratce ? 





GENERAL WESTERN NEWS. 


A case of conflagration in Paris, France, 
should carry with it a warning. An incan- 
descent plant was wired, as is the custom 
everywhere, beneath wooden mouldings <A 
workman on the premises, desirous of fasten- 
|ing some article on the wall, without know- 
| ing better, of curse, drove a staple through 
the moulding and short circuited the branch. 
The current was turned on afterward, when 
the party who had innocently done the mis- 
chief had finished his part of the work, and 
the result was a blaze. If the wires had been 
properly protected by soft metal strips, as 
{should be always required, the accident 
could have had no greater proportions than 
the fusing of one of these 





There is a story floating round the press, 
without reliable parentage—a sort of marvel- 
ous orphan, a nondescript relation bereft 
of relatives—to the effect that a current of 
electricity got away somehow, and went 
directly through a slab of marble an inch 
thick, completely pulverizing the stone im its 
passage and burning the electrical conductors 
on the other side; and to this statement is 
added the reporter’s codicil: ‘‘ Let electricity 
once get beyond control, and it would ap- 
pear that there is hardly anything it is not 
capable of achieving in the way of destruc- 
tion.” 





These are new year’s gifts from the world 
at large to the electrical fraternity, presented 
with the compliments of the season, and 
‘*a-wishin’ e’m better luck in future.” 





Every newspaper man knows the occa- 
sional difficulty of gathering news for a daily 
paper, and the feverish desire on the part of 
the public for something sensational on 
, Which to feed its morbid appetite. A case in 
| point occurred here a few days since, which 
' will Ulustrate the principle, A Chicago cor- 
respondent, apparently short of matter with 
which to fill his column in a New York daily, 
fell back on an old rumor, which was born, 
flourished feebly for a day or two, lingered 
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in a sickly condition a short time, died, was 
buried and forgotten. This, revamped, was 
telegraphed eastward and published. On the 
principle of ‘‘ You tickle me, Tommy, and 
I'll tickle you,” the New York correspondent 
of a Chicago paper saw an opportunity to 
refute the statement, and the dear public 
here were next day treated to a complete 
contradiction of the whole story—and the 
two correspondents were then ready for 
ahdther, similar opportunity to make a stake 
on very small cards. The matter would 
have received no notice here were it not that 
it bore quite directly on electrical matters, 
and the statements on which the whole fabri- 
cation was erected were all ‘‘ What-you-may- 
call’ems.” As these are not advertising 
columns, no names are mentioned. 





The Gray National Telephone Company 
at Chicago was licensed by the Secretary of 
State on the 16th instant. Capital stock, 
$2,000,000. The company is to manufacture 
and deal in all sorts of electrical apparatus 
applicable to telephone and telegraphic en- 
terprises, and will construct, equip and oper- 
ate lines andexchanges. Elisha Gray, Nelson 
E. Swartout and Noble B. Judah are the 
incorporators. 





By way of keeping up with the procession, 
Aurora, IIl., has organized a telephone com- 
pany, to be called after the town. Capital 
stock, $10,000. Incorporators, Willis Hoyt, 
W.S Beaupre, A. C. Miller, F. L. Bartlett 
and Fred. O. White. 





At the County Commissioners’ regular 
meeting, on the 18th instant, the special 
committee on electric light submitted a re- 
port recommending the acceptance of the 
plants placed by the United States Electric 
Light Company, and the appointment of em- 
ployes to take charge of and run the plants. 
Some discussion ensued, Commissioner Wren 
claiming that the lights were not fully up to 
the mark, while Commissioner McCarthy, 
taking the defensive, said the company had 
more than filled its contract, and he thought 
report of the committee should be 
The report was adopted. 


the 
adopted, 





The Michigan Overland Telephone Com- 
pany, which up to date has been awaiting 
developments, held its regular annual meet- 
ing on the 19th at Detroit, its headquarters 
The stockholders are all in high glee over the 
Secretary’s action, The company claim to 
have between 400 and 500 wires run to their 
exchange, and nearly 600 subscribers in that 
city. Many of the subscribers are ** provided 
with instruments ready for use, which would 
have been put in service long ago if it had 
not been for the Bell Company.” 

By what sort of reasoning outside corpora- 
tions can convince themselves that the restric- 
tion which for years has kept them out of the 
field is suddenly removed by the action of 
the Secretary of the Interior, is one of those 
mysteries which are beyond the ken of ordi- 
nary wisdom. One thing may be set down 
for a solid fact—somebody is going to be 
grievously disappointed after a while. 





The St. Louis Pan-Electric Company, ac- 
cording to a correspondent, put their tele- 
phonic system into operation on the 19th, 
and gave an exbibition of its workings. The 
writer says that the system ‘“‘includes a plan 
by which communication may be had by 
anybody by paying a toll of a nickel.” If 
this is so, electricity is truly the poor man’s 
friend, yet, when we stop and think how 
wonderfully complicated must be a system 
in which the subtle force accomplishes such 
startling results, we are lost in mute admira- 
tion ! 





The North-western Overland Telephone 
and Telegraph Company, whose headquar- 
ters are in this city, held a meeting on the 
19th and added to their directory list the 
names of Judge Carey, F. W. Peck and 
Henry J. Christoph, all capitalists. The 


officers are: W. L. Peck, president; Byron 
P. Moulton, vice-president; C. M. Hender- 
son, treasurer; Oscar Crandall, secretary ; 
directors, W. L. Peck, C. M. Henderson, Ed- 


| son Keith, B. P. Moulton, Ferd. W. Peck, | 


8. G. Lynch, 144 La Salle street, quotes 


Louis Wampold, H. J. Christoph, Eugene | telephone stock values as follows : 


Carey, A. L. Bartlett, Wm. A. Fuller, John | 


M. Gartside. A meeting of stockholders is 
to be called, with a view to commence opera- 
tions at once. The company claims that 
they already have 2,000 pledged subscribers 
in the city. 





The funny business at Milwaukee has been 
once more rolled over, and the underside ap- 
pears now to be well sun-dried and ventilated. 
For several weeks the city was filled with 
rumors of a very damaging character, 
involving the Dorsett people, the members of 
the council, and several other outside par- 
ties. Bribery was openly charged ; the retort 
courteous was followed by the denial direct, 
the re-butter positive, and the  sur-re- 
butter offensive, until it became necessary 
for the council to take steps in the’matter. 
An investigation was ordered, which in- 
cluded the individual examination of the 
parties, with a sort of star chamber ex- 
clusiveness. Following this, Mr. Dorsett was 
summoned before the committee, on the 20th 
instant. The special correspondent of the 
Chicago Times shows how the whole matter 
terminated in thoroughly vindicating Mr. 
Dorsett, and explains how, according to an 
old story, something as black as a crow, 
or a crow thrown up by a sick patient, became 
three black crows, after the story had 
undergone three or four repetitions. He 
says: 

“The Investigating Committee of the 
Common Council had this afternoon an op- 
portunity of hearing Mr. Dorsett’s side of 
the story in the conduit scandal. The exam- 
ination of the witness was held in the Coun- 
cil Chamber, and partook more of the nature 
of a social reunion than of a formal investiga- 
tion. The committee resembled manu- 
facturing establishments using bituminous 
coal. The witness smoked between an- 
swers; the stenographer puffed away as 
occasion served between his pot-hooks and 
curves, and thus in smoke the investigation 
ended. Mr. Dorsett flatly and unequivocally 
denied ever having had any conversation 
with Rosenkrans, Dewy or Hanchett, which 
could be tortured into an assertion that he 
had bribed any member of the Common 
Council, or attempted to do so. He said 
that before leaving Chicago to-day he had 
been met by Mr. Hanchett at the depot, who 
claimed that all the frauds, or attempts at 
fraud, had been instigated by Rosenkrans 
In regard to the stock said to have been 
promised to Dr. Marden, witness said he had 
received a letter from Rosenkrans, in which 
the latter said he had pledged five shares of 
stock to a certain person, for services in 
securing the passage of the ordinance. 
Witness had sent a reply limiting the stock 
thus used to ten shares, but did not under 
stand then or now that this stock was to be 
given to any member of the council. In 
conclusion, witness gave an explanation of 
how the story that $20,000 worth of stock 
had been used in bribery, of which so much 
use has been done, might have originated 
in a conversation with President Hinsey, of 
the council. Witness said the former ex- 
pressed himself as being first for the cily and 
next for the St. Paul road, and intimated 
that there was a Northwestern African 
lodged in some corner of the conduit pipes. 
Witness then told him that he would see 
that the St. Paul people, if they wished, or 
any of their friends, should have $15,000 or 
$20,000 worth of stock. From this incident, 
in the opinion of the witness, the later extray- 
agant stories originated. The committee 
were satisfied with Mr. Dorsett’s explanation, 
and will report accordingly.” 

The ordinance will now be repealed in 
toto, at the next meeting, the order for this 
move having passed its second reading 
unanimously, at the last meeting. Another 
ordinance is now before the Judiciary Com- 
mittee, to which there seems to be no oppo- 
sition, and which is so worded that any 
future log-rolling, or offensive partisanship 
engineering, will be powerless. It will pre- 
clude the possibility of any but the Dorsett 
system being put in under this franchise. | 
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BOSTON ELECTRICAL NEWS. 


A company is being formed to establish a 
central station for the distribution of power 
by electricity in this city. Daft motors will 
be used capable of supplying, in all, 500 
horse-power. 





It is rumored that a central station, to sup- 
ply incandescent lights in Malden, will be 
begun this spring. The long talked-of cen- 
tral station to supply the Backbay section of 
Boston with incandescent lights will be 
built in the near future, as the company 
have Armington & Sims engines on hand, 
and have ordered tubular boilers furnished 
with Jarvis setting. 





The Thomson-Houston Electric Light 
Company, of Brockton, are talking of add- 
ing to their plant a Daft dynamo and motors 
to supply power. The company will add an 
additional Armington & Sims engine. 





On February ist, the Portland and Lewis- 
ton Divi-ions of the New England Telephone 
Company will be consolidated, Mr. J. D. 
Stanford, formerly superintendent of the 
Lewiston Division will be in charge. The 
new Division will be called the Portland 
Division. 





A test in evaporation, recently made in a 
mill near Boston, has caused considerable 
amusement among steam users. It seems 
the mill was running with plain tubular 
boilers. As the boilers were old they de- 
cided to put ina battery of sectional water- 
tube boiler alongside, but found, after the 
new boilers started, the steam they made 
was so saturated with water that they could 
not run their engines as formerly. So they 
changed back to the old tubular boilers. 
The makers of the sectional boiler, not liking 
this, offered to make a competitive test at 
their own expense to show the economy of 
the sectional boiler over the old boiler. An 
expert was engaged to make the test and 
the result was that the old boilers beat the 
new type boilers. 





The Boston Electric Protective Associa- 
tion, 56 Summer street, are giving their 
establishment a thorough refitting. A new 
battery room of large size replaces the old 
one at the lower part of the building. This 
room is at the top of the building. and is at 
present supplied with battery power amount- 
ing to 400 cells, with a capacity for 700 cells 
There are no wires excepting those required 
to connect adjacent cells in this room, the 
circuits being run on the partition in the 
passageway. Every circuit can be tested in 
the operating room, where by means of a 
switch-board the cells can be coupled in any 
desired number. Nine extra sections of 
cells are in working order to meet any 
special requirements of the system or to re- 
place exhausted cells. Attachments are pro- 
vided for filling the cells while in position. 
The Crowfoot battery is used for long cir- 
cuits and the Leclanche for local circuits. 
The company is rapidly placing its protec- 
tive system in stores and warehouses. 





The Electrical Development Company 
are busy with the manufacture of Ful- 
ler-Wood lamps, having just shipped 100 
to New York. With the establishment of a 
District Messenger Company, at Gloucester, 
using 200 of their messenger boxes, and the 
prospect of a company in Worcester, the in- 
creasing popularity of this system in this 
section is clearly shown, 





The Thomson-Houston Company are at 
work on a plant for Youngstown, O., 180 
lights; the number of lights used at Terre 
Haute, Ind., will be 180 instead of 6) as re- 
ported. A 45-light plant has been shipped 
to Milan, Italy, and a 15 light dynamo to 
Palermo, Italy; machinery to furnish 180 
more lights for the same place is in process 
of construction. 





The Enos Elevated Electric Railway Com- 
pany, No. 1 Pemberton square, are actively 
engaged on the details for their at Winthrop. 
The single motor shown on the model in the 
experimental room will be replaced in full 
sized cars by four motors; two on each of 
the two driving wheels. The Winthrop 
Road, the length of which is to be 5} miles, 
is expected to be finished June 1. It will 
cost not over $15,000 per mile to build and 
equip this system, while ordinary surface 
horse-car roads cost about $20,000 per mile. 
The cars complete with motors cost $1,600 
each, and have room for 22 passengers 
seated or 30 when completely filled. The 
switches used will be plain turn-tables, the 
connections for the wires being made at 
base in such a way that the circuit is never 
broken. The system in this case will be of 
the ‘‘low type,” ¢. e., the cars will be within 
two feet of the ground, while the step is as 
near the ground as that of an ordinary horse 
car. The structure, the posts of which are 
56 feet apart, has top and bottom rails, the 
lower one being always 14 feet from the 
ground as required by law. The wheels of 
the truck, which contain the motors, rest on 
the upper rail and the car is suspended by 
two beams from the truck. The wheels 
which run on the lower rails steady the car 
to such a degree that almost any speed could 
be attained without danger of vibration. 
The lower rail is used as a positive, and the 
upper as a negative conductor. Good con- 
tacts are obtained by the pressure of the 
wheels on the track due to the weight of the 
car. The lower wheels press firmly by 
means of springs. The posts for the truss- 
work are 12 by 20 inches, and are placed on 
the edge of the sidewalk, taking up no more 
room than a lamp-post The cars will be 
lighted as well as moved by electricity, and 
from the showing made by the road at Balti- 
more, using electricity for motive power, the 
expense of power for running the cars will 
not exceed 4 of that necessary for horse-car 
lines.. To carry the current are ircn rails 
28 pounds to the yard placed on a copper plate 
weighing 4 pounds to the yard, thereby ob- 
taining the necessary conductivity by a rails 
strong enough mechanically. The bearing 
section of the rail is round and the edge of 
the wheel is hollow. There is a tendency, 
therefore, for the wheel and rail to be free 
from dirt or rust which might impair the 
conductivity of the contact. The ends of 
the rails are connected by a special air-tight 
fish plate invented J, A. Enos, electrician of 
the company. Twenty cars will be first 
used at Winthrop. 

Boston, Mass., January 27. 
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It will be to the interest of every practical 
worker in the electric lighting field to be 
present at the meeting of the National Asso- 
ciation, in Baltimore, February 10th. There 
has been a gratifying increase in membership 
in the Association, particularly during the 
past few weeks, and as the date for the annual 
meeting is but ten days distant all others 
who contemplate joining should at once send 
word to President Morrison at Baltimore. 
-_ | 

Bell Telephone sold at 162 this week. 
The company is daily expecting a decision 
from the Supreme Court in regard to the 
Indiana law regulating the rental of instru- 
ments in that State. The gross output of 
the company for the month ending January 
20, 1886, was 2,780 instruments, the number 
returned was 1,548, making the actual net 
output 1,232. Last year, during the corre- 
sponding period, the gross output was 2,186 
and the number of instruments returned 
2,484, leaving an actual decrease of 298, so 
that the net figures this year show a total 
gain of 1,580 instruments, 
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«*» The editorials of the daily press just 
now are filled with erudite comments on 
telephone matters—legal, technical and polit- 
ical. 


*. The Pan Electric Telephone Company 
opened its exchange in St. Louis last week, 
and commenced business with several sub- 
scribecs. 


*. The Baltimore and Ohio Telegraph 
Company are suing to compel the Chesa- 
peake and Potomac Telephone Company to 
place a telephone in their office at Baltimore. 


«*, Ata meeting of the Edinburgh Town 
Council, approval was given to a recom- 
mendation of the Plans and Works Commit- 
‘tee that telephone be substituted for tele- 
‘graph communication between the head police 
offices in Edinburgh and Leith. 


*, A man at the telephone shouted, 
“Hello, there; why in thunder don’t you 
speak louder?” An angelic voice replied, 
“*What did you say?” “Oh!” exclaimed 
he, recognizing the voice of the daisy at the 
central office, ‘‘excuse me ; I thought I was 
talking with my wife.” 

*, The special meeting of the stockhold- 
ers of the New England Telephone Company, 
to consider the recently-published concession 
by the Rell Telephone Company of some of 
its rights under the original contract, will be 
held in New York on February 2. In the 
meantime, the feeling of opposition to the 
new plan seems likely to grow to proportions 
that will be fatal to its ratification, 


“Pa,” said Olivia, ‘‘we ought to 
have a thermometer in the house. We 
don’t—" ‘There now,” shouted the old 
man with the air of one who closes the dis- 
cussion. ‘‘I don’t want to hear another 
word about it. If ye had one ye couldn't 
talk through it. Lem Haskins had one put 
in his house nigh a month ago, an’ he’s hol- 
lered himself hoarse an’ they’re nigh about 
starved to death, tryin’ to order their gro- 
ceries through it. No good, I tell ye.” 

«* At the annual meeting of the stock- 
holders of the Pennsylvania Telephone Com- 
pany, the following directors were elected 
for the ensuing year: Hon. Francis Jordan, 
A. R. Shellenberger, Charles James Bell, 
Michael Schall, John L. Wilson, Charles R. 
Truex and C. J. French. At a subsequent 
meeting of the board, the following officers 
were chosen: Hon. Francis Jordan, presi- 
dent; A. R. Shellenberger, vice-president; 
Wm. Ker, general manager; M. H. Buehler, 
secretary and treasurer. 


xs 


«*» Solicitor-General Goode has received 
from the Interior Department all the papers 
bearing on the case of the Bell Telephone 
Company. He says that he will probably 
direct the institution of a suit to test the 
validity of the Bell patents this week. He 
has not yet decided where tke suit shall be 
brought, but is understoood to prefer Wash- 
ington as the most convenient place for the 
purposes of theGovernment. The Attorney- 
General has declined to take any part in the 
case, and has placed its entire management 
in the hands of the Solictor-General. 


»*, As an indication of the renewed inter- 
est in the telephone in England, we publish 
the following: On the 30th ult. the mayor of 
Keighley formally opened the new telephone 
exchange, which has just been completed in 
Keighley by the National Telephone Com- 
pany. There were present several directors 
of the company, and a numberof the leading 
gentlemen of the town. The mayor sent the 
first message to the mayor of Bradford, con- 
gratulating him upon the opening of the 
communication between the two towns. Sev- 
eral speeches were made, and messages were 
also exchanged with other towns in the West 
Riding, with which Keighley is now in tele- 
phonic communication, 


«*» A joint meeting of the Committee of Fire 
Department and Committee of Ordinances 
of the Minneapolis City Council will be held 
at the Council Chamber in Minneapolis, on 
Thursday, Jan. 28th, at 10 o’clock A. M., 
for the purpose of considering propositions 
and suggestions from all parties operating or 
constructing telegraph, telephone or electric 
wires, cables or conduits. The city pur- 
poses to adopt, at an early day, some plan for 
placing all wires underground. 


*. It is now understood that the Attorney- 
General has decided to bring the Bell tele- 
phone suit before the courts of the District 
of Columbia. Commissioner Montgomery 
favored Boston, as the Company was orgat- 
ized under the laws of Massachiisetts, and 
has a legal existence there. Some of the 
parties interested wanted Memphis, but at 
the Department of Justice the imp¥ession 
prevails that it will be best t6 Make Mr. Bell 
defendant, as agent for the company, and, 
his tesidehze being in Washington, this will 
be the place to bring the action. 


*,. The Providence, R, I., Council, at 
their meeting last week, adopted the follow- 
ing: Resolved, That the Joint Special Com- 
mittee, created by resolution 178, approved 
May 6, 1885, is hereby authorized to visit 
the cities of Chicago, Washington and Phila- 
delphia for the purpose of examining the Sys- 
tems of underground wites then in use; and 
the sum of $500 is hereby appropriated for 
that purpose, such sum, or sd much thereof 
as may be necessary té bé fpaid from any 
money in the treasury ‘not otherwise appro- 
priated. 


*, The Queen of the Belgians is pre- 
vented from attending the theater till the 
court period of mourning for the late King 
Alfonso, of Spain, is @¥et. Meantime she 
assuages the patoxysms of her grief by 
listening to the theatrical perfottiaiices 
through a telephone, Whith she has placedin 
communicatlon with the theater. Princess 
Victoria, of Sweden, has had her pri- 
vate apartments put in telephonic com- 
munication with the chapel of the royal 
palace, as the state of her health no longer 
permits her to assist in person at the celebra- 
tion of the divine offices, 


x*, The telephone system was introduced 
into Los Angeles in 1880, and in 1883 it was 
merged into the Sunset Telephotie-Teléegraph 
Company a corperativt controlling all the 
telephone lines on the Pa¢ific Coast. Tiere 
are 410 instruments in foe Aigeles City and 
nineteen in thé Country, Pasadena has an 
exchange of thirteen subscribers, and San 
Gabriel has fifteen stibséribets, This is an 
increase in twe years from 150 in Los Ap- 
geles aid ten in the country. Eleven mes- 
senger boys are employed, a large inérease 
over two years ago. The Golipany will 
move into theit néw quarters next week at 17 
North Main street. A new multiple switch- 
ing board of 600 numbers will then be used. 


«*, Mr. O. E. Madden, who was as- 
sistant general manager of the Bell Tele- 
phone Company from 1868 until last year, 
is reported as speaking as follows of Secre- 
tary Lamar’s decision: ‘‘The Secretary’s 
decision was hardly a surprise to me, al- 
though I have a strong belief in the justice of 
the Bell case. The entire structure of opposi- 
tion to the Bell patents is based on charges of 
fraud designedly committed to secure Jarge 
profits. What I see in such a charge is the 
necessity for an incentive. Mr. Bell never 
had any idea, when he filed his patent claim, 
that it would grow into such an enormous 
value. Why, to show you how little idea 
any one had of the telephone in its early 
stages, I have only to go back to 1868, when 
I joined the company. I had been taking a 
year’s rest, made necessary by overwork. 
When I came to tell my friends of my inten- 
tion, they started the story, which many of 
them thought might be true, that I was 
afflicted with softening of the brain. Some 
of them have since wished that they were 
similarly afflicted.” 


*, The attorney of Elisha Gray says, 
referring to the new telephone company: 
“*It will be a Chicago enterprise, and the 








headquarters will be here. The object is 
to protect Prof. Gray and prosecute bis case. 
The capital is $10,000,000, and the comimis- 
sioners are Elisha Gray, N. B. Judah and 
N. E. Swartwout. The organization will be 
perfected without delay. The local com- 
pany will be very nicely situated to carry on 
business, as Prof Gray and his associates 
own the underground conduit already in, 
and it will not take long to put in a complete 
telephone system. Sub-companies will be 
organized throughout the country on the 
same general plan as those now in existence. 
Whatever results from this controversy, the 
people cannot help being greatly benefited 
by getting a Better service at a ¢heaper price. 
I take it that the people of this country 
would be pérfeetly willing té have the tian 
who has madt the ont of nature flexible to 
his will, receive not only the praise and the 
honor, but financial results from such a mag- 
nificent invention. In short, we intend to 
prosecute Prof Gray’s rights through to a 
final adjudication, if necessary before the 
Supreme Court of the United States, and we 
have ample ¢apital to do it with.” 


«* One of the attorieys who is engagéd 
in Contesting the Bell teleplione paténts i3 a 
character. He is thé Italian Attoriey of 
Meuéch, the iiV¥ehtor, who lives in the old 
Garibaldi cottage on State Islatid. His 
name is M. Lammi: e mitigles law with 
the inipéttdtidn of Italian produce, for the 
gale of which he has a place on Liberty 
street. A short pudgy man, with silken 
black whiskers, he has a smiling countenance. 
He was with Garibaldi in all the militaty 
movements by. which that pétriot indtired 
the liberty @f Ttaly, ahd beirs iineteen 
wounds. Thé most séeridus of the8e was 
caused by a bullet which struck hint in the 
breast and féliéwed a fi} aOuiid his body, 
coniing out at the back. He had also a 
serious wound in the right wrist by which 
his arm was made useless for two vears. He 
regained power over it through gymnastic 
exercises and horseback riding. Although 
Mr. Lammi is as mild a mannered man as 
the famous old time toVet of thé Seas, it is 
repotted that he has fought no less than five 
duels. 

abs 
Telephotie Rates of the Southern New 
England Company. 

Regarding thé risé in telephone rates in 
his tefritoty, President Tyler, of New Haven, 
is repdérted as saying: ‘‘ We are tow Lon- 
sidering methdds of approximating exact jus- 
tice fér all the subscribers of the Southern 
New England Telephone Company, and 
shall decide on some plan of equalizing the 
charges, There will be 8 Change in the 
fee for thatriiments in residenées, but there 
must be an increase in the income from 
instruments in business houses; for with 
$1,500,000 invested, our gross earnings in the 
last eighteen months were but $276,000; 
yielding le8s than 3 per Cent. on the capital 
invested. Of our capital, $525,000 has been 
paid to the American Bell Telephone Com- 
pany for the privilege of doing business, and 
the greater part of the remaining $975,000 is 
actually invested in a plant which cannot be 
used for any other purpose. The Chesapeake 
and Potomac Telephone Company, with 4,000 
subscribers, earns $300,000 a year, and the 
New York and New Jersey Telephone Com- 
pany, with 5 000 subscribers, earns $400,000 
a year; but the Southern New England Tele. 
phone Company, with 5,500 subscribers, 
earns only $275,000 per year. Our advance 
on rentals will apply only to business houses 
connected with the four leading exchanges 
of New Haven, Hartford, Waterbury and 
Bridgeport, and the maximum rental will be 
$100 per year. We expect but few addi- 
tional subscribers except as the population 
increases, as about all who wish or can afford 
telephones already have them. We now 
have 5,500 subscribers to our company, and 
thus have 1.7 telephones to every square 
mile in the State, one telephone to every 
121.6 people, and one telephone to every 25 
voters in the State. The average cost to 


subscribers is less than the postage on a note 
and on a reply would amount to, and the 
cost of each message to many of the sub- 
) 





s¢ribers is less thai one Gent. At present the 
company has 80 exchanges in Vatiou’ pot- 
tions of the Btate, having recently abolished 
several of the smaller country excliatiges.” ° 
In reply to a question concerning the 
probable effect of an adverse decision by the 
United States courts respecting the Bell pat- 
ents, Mr. Tyler said that such a decision 
would undoubtedly decrease the running ex- 
penses of the Southern New England Com- 
pany some 30 or 40 per cent., and added that 
the costs for subscriptions would be corre- 
spondingly lessened, 


The Development of Aluminam. 
PAKT OF THE ANNUAL ADDRESS DELIV. 
7: ty c . 1 ‘ " | ad nt 
ereB By PRestpENT J. A. PRICE BEFORE 
THE MEETING OF THE SCRANTON BOAED 
OF TRADE, MONDAY, JANUARY 18, 1886; 


Iron is the basis of our civilization. ts 
supremacy and power it is impossible tw 
overestitnate; it enters every avenue of de- 
velopment and it may be set down as the 
prime factér in the world’s progtess _Ita 
utility atid its unlversality are hand in hatid, 
whether in the magnificent iton stéamsh'p of 
the Sceiii, the HetWork of iro rail upoli 
laiid; the electric gossamer of tle air dr id 
the most insignificant artitlés of biiildhlg, gf 
clotting Aid BE cBnvenience. Without it, 
we should have miserably failed to reach our 
present exalted station, and the earth would 
scarcely maintain its present population. It 
is, indeed, the substance of substances. It 
is the Archimedian lever by which the great 
human World has been faised: Shotild it for 
a métient forget its ¢unnitig atid lost its 
power, earthquake shocks of the wretk of 
matter cotild not be mote tlisasttoiis. HW- 
ever axiotialic tHay be evetytiing that can 
be said of this wonderful metal, it is un- 
doubtedly certain, that it must give way to a 
metal that has still greater proportions and 
vaster possibilities. Strange and startling as 
may seem the assertion, yet I believe it 
nevertheless to be true, that we are approach- 
ing the period, if not already standibg upon 
the thfeshold of the day, when this magical 
element will be ridically supplaiited and 
when this valudtlé minefal will be as Goii- 
pletely stipetseded as the stote of the 
Aborigines. With all its apparént potency; 
it has its eVidelit weiiktiesseS; itoistiire is 
evetyWhete at war with it, gases and teit- 
perature destroy its fiber arid its life; éon- 
tinued blows or motion ckystalhze ahd rob it 
of its strength aiid dcids will de¥our it in a 
night. If it be possible to elimiiiate all, ot 
even one Or more of these qualities of weak- 
ness in any metal, still presetvitig beth qiiat- 
tity and @uillity, that metal will be thé 
metal Of the futuré. 

The coming metal, then, té which uz 
reference is made; is aluminti, the most 
abundant metal in the edrth’s ctuat. Of all 
substance’, oxygen is the most abundant; 
conttitutitig abolit one-half; after 6xygeti 
comes silicon, constituting about one-fotifth 
with aluminum third in all the list of sub- 
stances of the composition. Leaving out of 
consideration the constituents of the earth’s 
center whether they be molten or gaseous, 
more or less dense, as the case may be, as 
we approach it, and confining ourselves to 
the only practical phase of the subject—the 
crust, we find that aluminum is beyond 
question the most abundant and the most 
useful of all metallic substances, 

It is the metallic base of mica, feldspar, 
slateand clay, Professor Danasays: '‘ Nearly 
all the tocks, except limestones and many 
sandstones are literally ore-beds of the tetal 
aluminum.” It appears in the gem, assum- 
ing a blue in the sapphire, green in the 
emerald, yellow in the topaz, red in the ruby, 
brown in the emery, and so on to the white, 
gray, blue and black of the slates and clays. 
It has been dubbed ‘‘clay metal” and 
‘*silver made from clay;” also when mixed 
with any considerable quantity of carbon 
becoming a grayish or bluish black “alum 
slate,” 

This meta] in color is white and next in 
luster in silver. It has never been found in 
a pure state, but is known to exist in com- 
bination with nearly two hundred different 
minerals, Corundum and pure emery are 














January 30, 1886] 


HLECTRICAL REVIHW. 








y 


ores that are very rich in aluminum, con-| Its capacity to resist oxydation or rust fits | 


taining about fifty-four per cent. The/it most eminently for all household and 
specific gravity is but two and one-half times | cooking utensils, while its color transforms 
that of water; it is lighter than glass or as | the dark-visaged, disagreeable array of pots, 
light as chalk, being only one-third the | pans and kitchen implements into things of 


weight of iron and one-fourth the weight of | comparative beauty. As a metal it surpasses | 


material will enable us to carry higher press- 
ure at a reduced cost and increased safety, 
as this will be accomplished by the thin 
ner plate, the greater conductivity of heat, 
and the better fiber. 

It is said that sume of its alloys are with- 








silver; it is as malleable as gold, tenacious as | copper, brass and tin in being tasteless and | out a rival as anti-friction metal, and having 
iron and harder than steel, being next the | odorless; besides being stronger than either. | hardness and toughness fits it remarkably for 


diamond. Thus it is capable of the widest | 
variety of uses, being soft when ductility, | 
fibrous when tenacity, and crystalline when 
hardness is required. Its variety of trans-| 
formations is something wonderful. Meet. | 
ing iron, or even iron at its best in the form 
of steel, in the same field, it easily van- 
quishes it at every point. It melts at 1,2 
degrees Fahr., or at least 600 degrees below | 
the melting point of iron, and it neither 
oxydizes in the atmosphere, nor tarnishes in 
contact with gases. The enumeration of the 
properties of aluminum is as enchanting as | 
the scenes of a fairy tale. 

Before proceeding further with this new 
wonder of science which is already knocking 
at our doors, a brief sketch of its birth and | 
development may be fittingly introduced. 
The celebrated French chemist, Lavoissier, a | 
very magician in the science, groping in the | 
dark of the last century, evolved the chemi- 
cal theory of combustion—the existence of a | 
‘*highly respirable gas,” oxygen, and the 
presence of metallic bases in earths and al- 
kalies. With the latter subject we have only 
to do at the present moment. The metallic | 
base was predicted, not yet iden- 
tified. The French Revolution 
swept this genius from the earth 
in 1794, and darkness closed in 
upon the scene, until the light of 
Sir Humphrey Davy’s lamp in 
the early years of the present cen- 
tury agains truck upon the metal- 
lic base of certain earth, but the 
reflection was so feeble that the 
great secret was never revealed. 
Then a little later the Swedish 
Berzelius and the Danish Oecer- 
sted, confident in the prediction 
of Lavoissier and of Davy, went 
in search of the mysterious 
stranger with the aggressive elec- 
tric current, but as yet to no pur. 
pose. It was reserved to the dis- 
tinguished German, Wohler, in 
1827, to complete the work of the past 
fifty years of struggle, and finally produce 
the minute white globule of the pure metal 
from a mixture of the chloride of aluminum 
and sodium, and at last the secret is revealed 
—the first step was taken. It took twenty 
years of labor to resolve the mere discovery 
into the production of the aluminum bead in 
1846, and yet with this first step this new 
wonder remained a foecus undeveloped in 
the womb of the laboratory for years to come. 

Returning again to France some time dur- 
ing the years between 1854 and 1858, and 
under the patronage of the Emperor Napoleon 
III., we behold Deville at last forcing nature 
to yield and give up this precious quality as 
a manufactured product. Rese, of Berlin, 
and Gerbard, in England, pressing hard upon 
the heels of the Frenchman, make permanent 
the new product in the market at $32 per 
pound. The despair of three quarters of a 
century of toilsome pursuit has been broken, 
and the future of the metal has been estab- 
lished. 

The art of obtaining the metal since the 
period under consideration has progressed 
steadily by one process after another, con- 
tantly increasing in powers of productivity, 
and reducing the cost. These are intensely 
interesting to the student, but must be denied 
more than a reference at this time. The 
price of the metal may be said to have come 
within the reach of the manufacturing arts 
already. 

A present glance at the uses and possibili- 
ties of this wonderful metal, its application 
and its varying quality, may not be out of 
place. Its alloys are very numerous and al- 


ways satisfactory; with iron producing a 
comparative rust proof; with copper the 
beautiful golden bronze, and so on embrac- 
ing the entire list of articles of usefulness as 
well as works of art, jewelry and scientific 


| find in the strength without size a most de- | 


It has, as we have seen, bulk without} bearings and journals. Herein a vast possi 
weight, and consequently may be available | bility in the mechanic art lies dormont—the 
in construction of furniture and house fit-| size of the machine may be reduced, the speed 
tings, as well in the multitudinous require-| and the power increased, realizing the con 
ments of architecture. The building art will | ception of two things better done than one 
experience a rapid and radical change when | before. It is one of man’s creative acts. 
this material enters as a component material, 
for there will be possibilities such as are now 
undreamed of in the erection of homes, 
public buildings, memorial structures, etc., | 
etc., for in this metal we have the strength, 
durability and the color to give all the | claimed to be the only one ever perfected by 
variety that genius may dictate. which a telegram can be received by the 

And when we take still a further survey of | sense of touch, the patents being owned by 
the vast field that is opening before us, we | the United States Electrical Company, of this 
city. By placing the finger upon the touch 
sirable assistant in all the avenues of locomo- | point A, this receiver will deliver the message 


ome 


The Sensophone, or Touch-sounder, 
This instrument, which is patented in the 
United States and foreign countries, is 





tion. It is the ideal metal for railway traffic, 
for carriages and wagons. The steamships 
of the ocean of equal size will double their 
cargo and increase the speed of the present 
greyhounds of the sea, making six days from 
shore to shore, seem, indeed, an old-time 
calculation and accomplishment. A thinner 
as well as a lighter plate; a smaller as well asa 
stronger engine; a larger as well as a less 
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to the operator by a series of light pricks, 
| caused by a vibrating needle, being identical 
with the ticks made by sound. Experts who 
have tested the instrument affirm that they 
can receive faster and with greater accuracy 
than by sound. For those who have learned 
to read by sound, this instrument offers no 
obstacle. By removing the finger, the in- 
strument resumes its functions as a sounder: 








S. ELectricat Co. 


hazardous propeller, and a natural condition | thus the utilization of two senses are com™ 
of resistance to the action of the elements, | bined. The opening of a new sense in the 


will make travel by water a forcible rival to 
the speed attained upon land, and bring all 
the distant countries in contact with our 
civilization to the profit of all. This metal 
is destined to annihilate space even beyond 
the dream of philosopher or poet. 

The tensile strength of this material 1s 
something equally wonderful, when wire- 
drawn reaches as high as 128,000 pounds, 
and under other conditions reaches nearly, if 
not quite, 100,000 pounds to the square inch. 
The requirements of the British and German 
governments in the best wrought steel guns 
reach only a standard of 70,000 pounds to 
the square inch. Bridges may be con- 


art of telegraphy offers a field of usefulness 
to deaf mutes, whose sense of touch is par- 
ticularly sensitive. 








-_ 
.... A concession has been granted by the 
Swiss Government to a firm of electrical 
engineers at Geneva for making a railway up 
Mount Salene, near that place. The line 
| will be made with acentral track very similar 
| to that of the Righi line, the toothed pinion 
| which works into it being driven by ma- 
_chinery. 
| .... For the purpose of securing certain 
bonds or debentures of the company, aggre- 
| gating £600,000, or $3,000,000, the Com- 





structed that shall be lighter than wooden | mercial Cable Company has executed a trust 
ones and of greater strength than wrought | deed of the franchises, rights and cables to 
steel and entirely free from corrosion. The| Ernest W. Siemens and Johann C. L. 
time is not distant when the modern wonder | Loeffler, of Berlin, Germany, and West- 





instruments, 


of the Brooklyn span will seem a toy. 

It may also be noted that this metal affords 
wide development in plumbing material, in 
piping, and will render possible the almost 
indefinite extension of the coming feature of 
communication and exchange—the pneumatic 
tube. 

The resistance to corrosion evidently fits 
this metal for railway sleepers to take the 
place of the decaying wooden ties. In this 
metal the sleeper may be made as soft and 
yielding as lead, while the rail may be harder 
and tougher than steel, thus at once forming 
the necessary cushion and the avoidance of 
jar and noise, at the same time contributing 
to additional security in ,virtue of a stronger 
rail. 

In conductivity this metal is only exceeded 
by copper, having many times that of iron. 
Thus in telegraphy there are renewed pros- 
pects in the supplanting of the galvanized 
iron wire,—lightness, strength and durability. 
When applied to the generation of steam this 


minster, England, respectively. 


.... Benjamin Hatch, telegraph operator 
at East Weymouth, Mass., was accosted by 
| two men one night, who demanded a sum of 
| money known to be in the office, backing up 
their request with a cocked revolver. For 
an instant Hatch was nonplussed. Then he 
quickly whipped out a revolver, thrust it 
into the robber’s face and shouted, ‘‘ Ah, I’m 
/on to your little racket!” The robber 
dropped his revolver, and hurriedly backed 
out of the office. His companion had re- 
mained in the sitting-room, near the stove. 
Covering the pair with his revolver, Hatch 
proceeded to the depot door, cut off their 
exit, and demanded to know what they 
wanted. The spokesman replied that he 
wanted to telegraph. ‘All right,” said 
Hatch, ‘‘sit down on the chair and write 
| your message.” “I don’t want to tele- 
| graph.” replied the rascal. and seizing the 
opportunity, as Hatch moved away from the 
door, he threw it open and dashed out, fol- 
lowed by his companion. Hatch ran to the 
joor and fired after them as they disappeared 
in the darkness, 














..-. A portion of the shovel works at 
Easton, Mass., is lighted by electricity, as is 
also Gilmore’s hinge factory. 


.... Two days last'week San Francisco was 
entirely cut off from telegraphic communica- 
tion with the outer world, a heavy storm 
having prostrated all the wires. 


..+. Taquin and Ettieyhausen, in Vienna, 
in 1836, erected an electric telegraph, the 
wires being partly overhead and partly 
underground. 


.... AnAmerican District Telegraph Com- 
pany is being organized in Topeka, Kan., 
with J. D. Parish, president, and R. B. 
Gemmell, treasurer. Several messengers are 
now employed. 


..-- The Postal Telegraph Cable Com- 
pany yesterday filed articles of incorporation 
with the following trustees : James H. With- 
ington, A. P. W. Seaman, Georze Steel, 
George E. Kent and John Stevens. 


.... A new electrical firm, composed of 
enterprising young men, has been established 
at No. 111 Berkeley place, Brooklyn, com- 
posed of Messrs. McKay & Beetle. They 
make a specialty of electric bell work, and 
all kinds of interior winng. 


.... A meeting of the directors of the 
Atlantic Telegraph Company was held at 
their office on Exchange street, Portland, 
Tuesday afternoon, to organize. Mayor 
John W. Deering was elected president. The 
following were chosen the Executive Com- 
mittee: J. F. Kimball, president of the 
Appleton National Bank, Lowell, Mass. ; 
John P. Donovan, of Lowell; Parker (©. 
Chandler, of Boston; T. G. Gerrish, of 
Lowell; and John W. Deering, of Portland. 


.... Judge Barrett decided in Supreme 
Court Chambers, not to set aside the sale of 
the property of the Bankers and Merchants’ 
Telegraph Company, and consequently re- 
fused to put the property back into the hands 
of receivers. In his opinion, Millard R. 
Powers, the intervening bondholder, who 
moved to set aside the sale, had been guilty 
of gross neglect in failing to object to it be- 
fore the present time, and to grant his 
motion would be to practice oppression on 
the bondholders who approved the sale and 
the persons who acquired the property. 


... The Serial Building, Loan and Sav- 
ings Institution, an association composed of 
telegraph operators, held an election of of- 
ficers and directors last week, at which the 
following were elected: James Merrihew, 
president; E. F. Howell, vice-president; A. 
Kt. Brewer, treasurer; William B. Marsh, . 
secretary; J. B. Sabine, attorney for New 
York; A. A. Rich, attorney for New 
Jersey. Directors—John Van Horne, D. B. 
Mitchell, Charles P. Burch, E. F. Cum- 
mings, M. J. O’Leary, W. B. Waycott, 
Gardner Irving, William Holmes, J. M. 
Phelan, George Dauler and John Brant. 


--++ Joseph C. Laviolette, of Brooklyn, is 
suing the Western Union to recover $2,000 
damages. The complainant alleges that in 
August last he went to Poughkeepsie to meet 
his son, who was coming from Syracuse. At 
Ponghkeepsie he received a telegram, sent 
through the Western Union, which read 
thus: ‘“ Mr. Scanlon, detective of railroad 
company. Please tell Laviolette that his 
son is dead.” This, the plaintiff claims, 
caused him much anxiety, and he immedi- 
ately telegraphed to Syracuse to ascertain 
whether the telegram was correct, but that 
the company failed to deliver it, and in con- 
sequence of the failure to deliver, his agony 
was not only intensified, but he was com- 
pelled to go to Syracuse to gain the informa- 
tion sought. When he reached Syracuse, 
he found that his son was not only alive, 
but he had departed to meet him at the 
specified place. He returned to his home in 
Long Island City, where he found his son. 
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** A Brooklyn gentleman has made a 
platinum wire which is said to be ‘‘ too fine 
to be seen with the naked eye.” 

* * The Walter Electric Company, of Cin- 
cinnati, Ohio, has been organized with a 
capital stock, $10,000. The incorporators 
are Richard R. Pullan, and others. 

* * Eight thousand men are engaged on 
the thirty-one mile tunnel stretching from 
Croton lake to the reservoir in Central Park, 
New York, and which, when finished, will 
be the longest tunnel in the world. It will 
have cost by that time anywhere between 
$33,000,000 and $60,000,000. 

* * According to Cosmos les Mondes, the 
number of lightning strokes in Saxony has 
increased steadily during the last twenty- 
three years. The annual cases from 1859 to 
1862 were 67; from 1863 to 1866, 81; and 
from 1879 to 1882, 189. Thedestruction of 
the forests is supposed to be one of the 
causes of this alarming increase. 

* * A boiler has been made in France in 
which the metallic surface exposed to fire 
does not touch the water. The boiler, it is 
said, cannot become red hot, but is enveioped 
all over by the same temperature. The 
vaporization is said to be very great, and the 
last drop of water can be converted into 
steam without any danger of explosion. 


* * An Italian ship has been sheathed with 
glass plates, cast like iron plates, so as to fit 
the hull, to take the place of copper sheath- 
ings. The joints of the plates are made 
water-tight by use of waterproof mastic. 
The advantages claimed for glass over cop- 
per are its insensibility to oxydation and its 
exemption from incrustation. 


* * The New Orleans Exposition manage- 
ment has at last admitted that it is in great 
financial straits, and has appealed to the 
City Council for an appropriation to enable 
them to carry the enterprise through the 
time fixed for its continuance. The pro- 
posed appropriation meets with public ap. 
proval, and will probably be made. 


* * A new discovery is that, by the simple 
use of citric acid or citrate of silver, sea 
water may be made drinkable. By this 
means chloride of silver is precipitated, and a 
harmless mineral water is produced. An 
ounce of citrate renders a half-pint of water 
drinkable. If the fact is sustained by ex- 
periment and analysis, the discovery is one 
of great value. 

* * The Buckeye copper mine, near Blue 
Wing, N. C., resumed work last week after 
a short suspension. W. H. Spence is super. 
intendent. A shaft has been sunk to adepth 
of thirty-five feet, and the vein carries a 
small portion of silver, but principally tetra- 
hedrite, with traces of gold, assaying metal- 
[ic copper 25 per cent. and between five and 
six dollars per ton in silver. 

* * William Hines, in the employ of the 
Long Island division of the New York and 
New Jersey Telephone Company, while re- 
pairing the wires one day last week, was 
seriously injured by the falling of the pole 
on which he was at work. He fell thirty 
feet, breaking his left leg and severely strain- 
ing his right hip. It is feared that he re- 
ceived internal injuries which may prove 
fatal. 


* * The man who refuses to patronize the 
newspaper is the man of morbid disposition, 
of small ideas. His light, if he has any, is 
so completely concealed beneath the bushel 
of self, that it will never burn to any practi- 
cal purpose, and may be extinguished with- 
out a single sigh from the world around. 
Such a person is known by his works. A 
spirit of liberality and benevolence never 
animates him, but he lives on, wondering at 
the success of others and bewailing his own 
hard lot, 





* * The Department of State bas been 
officially advised that the King of the Belgians 
has proposed an annual prize of 25,000 francs 
for the purpose of « ncouraging works of the 
mind, the competition to be open to all 
nations, and to be decided by a jury ap- 
pointed by the Kiog of Belgium, to consist of 
seven members, of whom three are to be 
Belgians and the remainder foreigners. The 
prize forming the object of the third mixed 
international competition will be adjudged 
in 1889 to the best work on the progress of 
electricity as a motive power and as a Means 
of illumination, etc. 


* * Among the interesting results of sub- 
marine or deep-sea explorations conducted 
under the auspices of the London Geographi- 
cal Society are those in reference to the At- 
lantic sea bed It would seem that the 
bottom of the North Atlantic is occupied by 
two valleys, the eastern extending from ten 
to thirty degrees west longitude, and trace- 
able as far as the equator, with an extreme 
depth of less than 13,000 feet, while the 
western valley reaches from the thirtieth to 
the fiftieth degree of west longitude. The 
two are separated by a ridge in thirty degrees 
west longitude, along which the average 
depth is only 1,600 fathoms, and which can 
be traced northward to Iceland and south- 
ward to the Azores; it is voleanic in character 
at both extremities. Its extreme breadth is 
somewhat less than 500 miles, and the depth 
of the water increases on both sides of it 
according to the distance of the axis. 

— -am- — 
Potassium Iodide in Ozonoscopes. 

This salt continues to be the chief essential 
agent in the variously modified tests for 
ozone, or for the excess of oxydizing activity 
represented by ozone in the atmosphere. 
Five or more ozonoscopes consist of iodide 
of potassium, with different proportions of 
starch; in one itis used with litmus, and in 
one it is used alone. Other tests, as the use 
of tballous oxyde, guaicum, silver foil and 
spectroscopic observation, have their several 
claims; but for stated observations of the 
atmosphere nothing obtains credit as a surer 
constant than a potassinm iodide test, 
whatever may be the chemical uncertainties 
of its interpretation * The value of any 
potassium iodide test depends on chemical 
qualities of extreme sensitiveness, co-exist- 
ing with stability of the salt; and it is indis- 
pensable, first, that its quality be uniform, 
and next, that it be as near real purity as 
possible. 

Absolute purity is a theoretical state, and 
its assertion brings in question with what 
minuteness of measurement can deviations 
from purity be measured. At all events, 
the attainment of uniformity is greatly 
favored, when all ozonoscopes used by a 
corps of observers are prepared together and 
distributed from a single office, year after 
year; and independent observers will do well 
to avail themselves of the test materials so 
provided. 

The writer has no experience in applica- 
tion of tests for atmospheric ozone, but has 
some experience with iodide of potassium 
and its imperfections. As abundant as 
‘‘chemically pure” grades of this salt are, 
an article which does not give immediate 
indication of impurity under ordinary chem- 
ical tests, is very rare. Of impurities (1) an 
alkaline reaction, from presence of car- 
bonate, or less often, hydroxide, is frequently 
found in the ‘‘C. P.” article. The medicinal 
article is always alkaline, and the pharmaco- 
peial limit ef alkalinity is hardly regarded, 
five representative samples giving, in 1883, 
respectively 0.74, 1.84, 0.05, 0.24, 0.04 per 
cent. of alkali, as carbonate. Alkalinity in 
proportion to its extent diminishes the sensi- 
tiveness of iodide of potassium and starch 
tests and of tests of iodide of potassium 
alone, while an approach toward alkalinity 
might be said to increase the delicacy of the 
test with iodide of potassium and litmus 





* Readers of the chemical literature of Ozone 
find great convenience inthe use of Prof. Leed’s 
Indexes to the literature of Ozone and Peroxide of 
Hydrogen, with historical summaries, 1880 and 
1883: Annals New York Academy of Sciences, 
j. 363, iii. 137. 





Now the test for alkalinity of iodide to 
be used in an ozonoscope should be made 
with an exactness of the final chemical equi- 
librium, suited to a measurement of those 
faint chemical influences to be revealed by 
twelve-hour tests of the atmosphere. Then 
(2) regarding presevce of iodate of potas- 
sium. This compound is a final result of the 
action of ozone, peroxide of hydrogen and 
numerous other oxydizing agents, upon 
potassium iodide. Traces of iodate, with 
iodide of potassium, cause a liberation of 
iodine on the slightest acidulation. There- 
fore when containing traces of iodate, a de- 
cided alkaline reaction is needful to prevent 
discoloraton in the air. The test for free 
iodine, given in Dr. Fox’s Ozone, p. 184, 
with addition of acetic acid to very faint 
acidity, is in effect a test for iodate. Car- 
bonic acid liberates iodine, and developes an 
alkaline reaction in iodide of potassium with 
atrace of iodate. It has been stated that 
pure iodide of potassinm is acted upon by 
carbonic acid; but this probably lacks con- 
firmation. Along with the 1odate, revealed 
by the same tests, and of similar effect in 
ozonoscopes, may be counted any other oxy- 
salt of iodine, such as the hypo-iodite, which 
may be present as an impurity in iodide of 
potassium. As already mentioned, iodateisa 
later product of the special oxydizing agen- 
cies of the air in action with potassium 
iodide; therefore this salt may acquire 
traces of iodate by storage. Now, the tests 
for traces of iodate require careful estima 
tion of the conditions of mass (concentra- 
tion), temperature and time, and it may be 
suggested that parallel tests, for comparison 
with a salt of known purity, are desirable 

Chloride and bromide (8) are very hard to 
completely eliminate in making iodide of 
potassium. The cbloride is so deliquescent 
that a very littleof it has an appreciable hy- 
groscopic influence on an ozonoscope; and 
both chloride and bromide, undoubtedly, 
directly modify the reactions liberating io- 
dine, though they interfere much less than 
the impurities previously noticed. Both 
chlorine and bromine are carried in the 
iodine out of which iodides are made; their 
removal is not easy, and their detection in 
traces is quite difficult. 

An exact experimental investigation into 
the effects of subtile impurities in the potas- 
sium iodide of ozonoscopes, the most favor- 
able limits of variation, and the most effi- 
cient tests to fix these limits, would promise 
to be helpful to the important interests of 
meteorology.—A. B. Prescort, in American 
Meteorological Journal. 

- a 
The Telephone Controversy—The Short 
Way to End It. 

Mr. Secretary Lamar concludes that, out 
of regard to high public interests, the Gov- 
ernment should bring a suit to test the 
validity of the Bell telephone patents. ‘This 
suit must, of course, be brought either in a 
District or a Circuit Court ; and we may be 
sure that the party defeated, whether the 
Bell Company or the Government, will 
appeal to the Supreme Court of the United 
States, in order to obtain there a final 
decision. 

Weil, then, why does not the Government, 
instead of going to the trouble and expense 
of bringing this new suit in one of the lower 
courts, take hold of the first of the various 
suits which have already been decided below 
and are now pending before the Supreme 
Court? In these suits all the questions and 
issues which would have to be dealt with in 
any new suit, are not only raised, but have 
been carried through the lower courts, and 
await their turn in the Supreme Court. 

The first of these cases is that known as 
the Dolbear case, No. 368 on the calendar. 
It was decided in the First Circuit in 
Boston by Judge Gray of the Supreme 
Court, sitting with Judge Lowell, and in the 
natural course it will probably be reached in 
Nevember next. When it comes up, the 
court will also call up all the other cases 
which are pending on the same questions, 
and have them all argued at once. These 
cases contain every possible matter of con- 
troversy that has ever heen raised on the 





Bell patents, and thus everything that could 
be considered in the new suit which Mr. 
Lamar proposes to have brought, can then be 
argued and determined. 

Moreover, if Attorney-General Garland 
will now go into the Supreme Court and say 
that high public interests are involved in this 
matter, and that, accordingly, he requests 
that the hearing and decision of these cases 
should be expedited, the court will doubtless 
grant his request, and put No. 368 forward 
on the calendar, so as to hear and determine 
the whole controversy within the next two 
months, and thus put an end to all litigation 
upon the subject. In the final argument, 
the Attorney-General or Solicitor-General 
can himself appear and be heard, on the 
ground of the public concern regarding the 
patents. 

Why, when all this is feasible, should Mr. 
Lamar or Mr. Garland wish to bring a new 
suit in some District or Circuit Court, where, 
in any event, a considerable time will be 
required to bring the case to a hearing and 
decision there, with all the subsequent delay 
of an appeal to the Supreme Court? Why 
should they prefer this roundabout course to 
the other, which is open to them, of having 
the whole controversy heard finally, within 
the next sixty days, by the court of last 
resort, and setted f: rever ? 

These ure pretty searching questions, and 
we think that before the affair is allowed by 
the Admunistration to be developed any 
further, they should be very clearly an- 


swered.—New York Sun. 
———_~-—_—__ 


Artificial Light. 

The meeting of the Society of Natural 
Sciences in Buffalo, at the last session listened 
to a lecture by Dr. Howe on *‘ Artificial Light 
and its Effect on the Eye,” which was illus- 
trated by the spectrum and most of the vari- 
ous styles of artificial lights now in use. 
The lecturer first spoke of the rapid move- 
ment of light—192,000 miles in a second, 
and sought to illustrate by the wavy motion 
imparted to a rope stretched across the room 
the undulating theory of light. As in the 
rope, no particles moved forward, the ray of 
light being simply a mode of motion im- 
parted from one particle to another. 

The composition of white light was shown 
to be the seven prismatic colors, first by the 
rotating disc and afterwards by analyzing 
the light by means of a prism. Passing to 
artificial lights a number of these were shown 
—tallow and wax candles, student and Sie- 
men’s kerosene lamps, Bunsen’s “ fish-tail,” 
and argand gas jets, and the incandescent 
electric light. Merely mentioning that com- 
bustion is the more or Jess rapid conversion 
of carbon into carbonic acid gas by the 
chemical combustion of the former with 
oxygen from the air, Dr. Howe took upa 
candle and pointed out the three portions of 
such a flame. The dark central part is un- 
burned gas, as was shown by conducting it 
off by a tube and lighting it at the end of 
the tube ; the luminous part, which consists 
of incandescent particles of carbon, and a 
narrow outer non-luminous part, which is 
really the burned carbon losing its light- 
giving power. 

The defects of an artificial light may be 
summed up in the terms, dim, smoky, flicker- 
ing, taking up oxygen, giving off heat. The 
candle was about valueless, as it gave but 
little light, and the open gas jet and tke arc 
electric lamp were objectionable on account 
of their flickering or unsteadiness. The ideal 
light was the incandescent light. which was 
powerful and steady, absorbed no oxygen, 
and gave off very little heat. 

Taking up a Bunsen gas lamp the Doctor 
referred to the small amount of light it gave 
and then greatly increased the light by blow- 
ing some lampblack, a form of carbon, into 
the tube so that it would rise into the flame, 
which at once became incandescent. He 
spoke of the much-praised student lamp 
as not remarkable for anything but its cheap- 
ness. Holdinga drinking glass inverted over 
a candle flame it soon went out from the 
formation of carbonic acid gas to the exclu- 
sion of oxygen, thus showing the dangerous 
poison given off by lights formed from 
carbon. 
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Passing to the eye and its wonderful 
mechanism, the Doctor gave a number of views 
of the various parts by means of the magic 
lantern and an enlarged model of the eye. 
He dwelt upon the fibrous network used to 
enlarge or contract the size of the pupil, 
adding that the crystalline lens, by reason 
of its great adjusting power, was the most 
remarkable lens in existence, while the rod 
and cone structure of the retina was charac 
terized as the most complicated of organic 
substances. 

Returning to the lights on the table the 
bright glare was spoken of as unpleasant and 
hurtful, because it irritated the delicate con- 
junctive, while the lamp, turned too high, 
offended another organ by the odor it gave 
off. The smoke, too, irritated the eye. The 
flickering light was objectionable, because it 
irritated the ciliary muscles and wearied them 
by keeping them constantly at work, con- 
tracting and enlarging the pupil or role in 
front of the eye. 

Objection was raised against the red lamp 
shades that are so common; they were dis- 
agreeable and useless, for they made it neces- 
sary to produce more light than was needed 
in order to shut it off. A red light also gave 
off more heat than other colored lights. In 
the discussion that followed it was observed 
that the red end of the spectrum was less 
agreeable than the violet end, though it was 
hardly known why. Prof. Pitt believed 
that white shades were the only proper 
ones. Prof. Dusceak spoke of the curious 
confusion of the names of colors among 
Eastern tribes, especially of yellow, blue, 
and green, as though these simple people 
were unale to distinguish them. 

ee 


Concerning an Electric-Light Mutual 
Insurance Company. 
Editors Electrical Revtew : 

The position taken by the board of under- 
writers of the insurance companies, in ad 
vancing the rates of insurance upon elec- 
tric-light plants, on the ground of their 
being an extra bazar Jous risk, has induced us 
to investigate the question of mutual insur- 
ance. The experience of the mutual insur- 
ance companies insuring factory property of 
all kinds for the past fifty years, has clearly 
shown that mutual compunies can furnish 
insurance for less than one-quarter the cost of 
the business as done by the stock companies. 
We believt that a mutual insurance com- 
pany can be formed by all the local electric- 
lighting companies of the country, in such 4 
way as to insure the plants for less than one- 
quarter what it now costs the companies for 
insurance. 

We have conferred with the managers of 
the larg st mutual insurance companies of 
New England, and they concur with us in 
all we have said. To enable us to lay this 
matter before the convention in Baltimore, 
in February, in an intelligent manner, so 
that the necessary action may be taken to 
organize the Electric-Light Mutual Insur- 
ance Company in proper form, we desire an 
immediate answer to the following questions, 
from all electric lighting companies: 

1st. Would you be in favor of such an 
organization ? 

2d. Is the building your plant is in built 
of wood or brick ? 

8d. Is it more than one story in height, 
and if so, how is it occupied ? 
- 4th. What is the entire amount of insur- 
ance you are now carrying on your plant ? 

5th. Please state amount per year paid for 
such insurance ? 

6th. What the loss would be if totally 
destroyed by fire ? 

7th. State your losses by fire in each year 
since plant was started ? 

We feel deeply interested in this question, 
believing it will be largely beneficial to all 
local electric-lighting companies, and hope 
that you will answer promptly and fully the 
above questions, addressing us at New 
Haven. 

Respectfully, 
F. A. Grupert, Prest. 
J. Eneuisu, Treas. 
(New Haven Electric Co. 
~ Bridgeport Electric Co. 
( Newport Illuminating Co. 
New Haven, Conn., Jan. 25, 1886. 








The Judkins Train Signal. 

This signal, invented by H. E. Judkins, of 
Boston, is intended to take the place of the 
bell-rope now in use on passenger trains. 
The inventor has-had considerable railway 
experience, and became impressed with the 
demand for improvement on the methods 
ordinarily in vogue on railways. In this an 
open-circuit battery is located in some con- 
venient place on the locomotive from which 
runs an insulated wire, and is permanently 
attached to each passenger coach, and being 
coupled between the engme and each coach 
with the Automatic Coupler. At convenient 
and accessible points in each coach are push- 
knobs for the purpose of transmitting to the 
engineer any desired signal—to start, stop 
or ‘back the train. The signals thus trans- 
mitted are instantaneous and accurate. 

In the illustrations, Fig. 1 is an elevation of 
one portion of the two-part coupling for 
uniting the sections of the conductors, of 
which certain portions are broken away to 
exhibit the construction more clearly. Fig. 
2 is a vertical longitudinal section of the 
other portion of the same coupling, showing 
its internal construction. Fig. 4 represents 
the two parts of the coupling when united to 
form two electrically continuous conductors 
insulated from each other. Fig. 3 is the 
elevation partly in section of the dummy 
coupling and clip constituting devices for 
grasping and holding the open ends of the 
conductors at rear end of the train. 

A number of railroads have adopted this 
invention, and praise its efficiency and re- 
liability. 
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Fic. 1.—ONE PART OF THE JUDKINS SIGNAL 
CouPLING. 





—— The capacity of the present station of 
the Arnoux Electric Light Company, at 
No. 515 East Third street, Wilmington, Del., 
is being rapidly taken up by subscribers to 
the incandescent lights. As soon as it is 
wholly occupied, a new station will be built 
up-town to supply the northern and western 
parts of the city. 

—— The contracting board, at its meeting 
recently in Troy, N. Y., decided to take no 
action in relation to the extension of the elec- 
tric-light service until after the Common 
Council meets. The idea is to give the 
aldermen an opportunity to rescind the reso- 
lution ordering the entire city illuminated. 
A. E. Powers was present at the meeting of 
the contracting board, prepared to submit a 
bid. 

— Work at the building of the New- 
burgh Electric Light Company, on Mont- 
gomery street, is progressing rapidly, and the 
prospects now are that within a fortnight the 
streets will loom up with the arc system of 
electricity. The boiler has been set, the 45- 
light engine and dynamo are in position, and 
the lamps ready to be putin place. For the 
present but one dynamo will be used, al- 
though ample space has been reserved in the 
main room for a companion one, capable of 
supplying an equal number of lamps. The 
lamps on the street poles will be extended 
across the roadbed about twelve feet, cast- 
iron cranes being placed on each pole for this 
purpose. The company have commenced 
placing the cranes in position. 


-— The annual meeting of the Manches- 
ter (N. H.) Electric Light Company was 
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Fig. 2.—SEcTION OF THE COUPLING. 





Fies. 3 AND 4.—JuDKiINs TRAIN SIGNAL. 


The First in Kansas. 


We expected to have this office lit with 
the incandescent electric light last Christmas, 
but various causes have combined to keep 
us back till the present time. The office has 
been wired and ready for it about ten days, 
and the dynamo having arrived yesterday, 
and put in place, in fifteen minutes there- 
after the light was put on. 

The system is the Sawyer-Man, which is 
owned by the Consolidated Electric Light 
Company of New York. The lamp, which 
is the only thing about this lighting which is 
patentable, is believed to be the only real 
patent in existence. That used by Edison 
and other companies is said to be an infringe- 
ment, and injunctions against their use are 
now pending in the courts of the country. 

It is, we suppose, generally known that 
the light can be turned off and on, like gas, 
but no match is necessary to light, it being 
self-lighting. 

The ‘‘plant” which we have belongs en- 
tirely to this office, and the dynamo which 
we have will generate electricity for one 
hundred more lights than we need. These 
will be furnished to some of our neighbors, 
if desired. We have ninety lights in this 
office, but it is not expected that over fifty 
will be in use at one time. Our friends are 
invited to call any evening and see the light. 
—Topeka, Kan., Commonwea'th. 


——~4pe—____—_- 


—— Joshua K. Righter, secretary of the 
Reading Electric Light Company will have 
erected a three-story brick building on the 
east side of Seventh street be’ ween Franklin 
and Chestnut, to be used as the plant of the 
company. 





| 





held last week, and the following board of 
directors elected: Person C. Cheney, James 
A. Weston, F. L. Higginson, Andrew Robe- 
son, John B. Varick, Frank Dowst, Alonzo 
Elliott, Natt. W. Ellis and Charles Storrow 
were elected. Subsequently a vote was 
passed increasing the capital stock from 
$26,000 to $60,000. Person C. Cheney was 
elected president; Jas. A. Weston, vice- 
president; Joseph W. Hildreth,.clerk, and 
Andrew Robeson, treasurer. A _ building 
committee, consisting of James A. Wes- 
ton. Frank Dowst and Alonzo Elliott, was 
appointed, and steps in the direction of 
securing a site for a manufactory, where the 
power of the company will be generated, on 
Pennacook street, will at once be taken. 
Building operations will be commenced early 
the coming season. 

—— The bill providing for the inspection, 
regulation and location of electric light wires 
was sent by the House of Delegates of St. 
Louis to the Council last Friday night. After 
it bad been read a first time Mr. Blakely said 
that the bill had passed the House without 
the knowledge of the representatives of some 
of the electric light companies, which it 
affected very disadvantageously. They repre- 
sented that the proposed inspection and fee 
would be a great hardship to them. For the 
inspection of each arc light and ten, or a 
fraction of ten, incandescent lights, a fee of 
$1, to be paid by the company or person 
owning the light, may be charged by the city, 
The inspection of the electric lights in the 
Exposition, under the bill, would cost $400. 
The matter seemed to be of considerable 
importance, and Mr. Blakeiy expressed the 
hope that the committee to which the bill 
would be referred after its second reading, 
would give the companies interested an op- 

rtunity of being heard in their own de- 
ence. 








—— In Baltimure gas is now 50 cents 
a thousand. 

—— The electric light will be in operation 
in the Augusta cotton mills, Augusta, in a 
short time. 


—— The Valido Marble Company, Fair- 
haven, Vt., has just received the machinery 
for running an electric light, with which the 
mill and cutting shop will be lighted. 

—— The Mayor of Paterson, N. J.. pro- 
poses to have his residence lighted by elec- 
tricity; a very good example for other 
mayors as well as private citizens. 

—— The Leatherboard Company, Sacca- 
rappa, Me., is making large additions to its 
factory buildings. Powerful engines are 
used for driving the machinery. This week 
the building is to be lighted by electricity. 

—— In the case of the Biush Electric 
Company and John E Ridall vs. The Alle- 
gheny County Light Company, Pittsburgh, 
the defendant has filed an answer, consisting 
of general denials of the claims of the 
plaintiffs. 

——Mr. Chas. A. Ross, of the Royal Elec- 
tric Company, Montreal, spent several days 
in New York recently. Under the energetic 
and intelligent management of Wm. Lee and 
Charles A. Ross, the success of the Royal 
Company has astonished the conservative 
Canadians, and the company’s business is 
constantly increasing. 





An article was placed on record in St. 
Louis, last week, changing the name of the 
Guernsey and Scudder Electric Light Com- 
pany to the Guernsey-Scudder Electric Light 
Company. There is also an amendment 
providing for five directors of the company 
in lieu of three, and the capital stock is in- 
creased from $13,000 to $65 000. 

—— T. A. Edison has purchased a beau- 
tiful residence in Orange, N. J., and will 
reside there on the termination of the Flerida 
trip that he and E. T. Gilliland contemplate 
taking next month. The Orange place was 
formerly owned by Henry C. Pedder, late 
editor of the Manhattan Magazine, who some 
time ago was compelled to leave the country 
on account of financial complications. 
Amold, Constable & Co., of New York, 
to whom the property had been assigned 
upon Mr. Pedder’s departure, have formally 
surrendered possession, and a brother of Mr. 
Edison is now residing there. 





When the time came for starting the 
electric lights the other evening in Hoboken, 
the citizens were surprised to see them light 
up very slowly. The trimmer, instead of 
attending to his business of placing carbons, 
had endeavored to quench his thirst for 
strong drink so successfully that he had 
landed in the police station. As soon as this 
was learned, another trimmer was put to 
work, and the lamps. after some delay, illu- 
minated as usual. 

— The arc lights at the passenger station 
were given their first trial last evening, and 
worked beautifully. The rotunda has two 
lights, placed above the balcony rail on the 
north and south sides; there are seven in the 
train shed and two more in front of the 
station. The illuminating power of these 
was a pleasant surprise. Railroad square 
was lighted brightly; the long train shed 
was so well illuminated that persons could 
be distinguished throughout its great length, 
and the bcauties of the rotunda were never 
better brought out by sunlight. The lamps 
in the rotunda are so situated that the long 
corridors on either side were also brightly 
lighted. The test of the light was ended at 
8 o'clock, and it will be put permanently in 
use as soon as possible. The shops of the 
Concord Railroad are to have ten of the arc 
lights. The plant is put in by the Forsaith 
Electrical Company, of Manchester, and 
power is furnished by a thirty horse-power 
Putnam engine.— Concord Monitor. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JAN. 
19, 1886. 

334,450 Manufacture of electrical conductors; 
Howell R. Mason, Chelsea, Mass., assignor to the 
American Bell Telephone Co., Boston, Mass. 

334,517 Electric clock movement; Silas C. 
inson, Wilton, Iowa. 

334,608 Circuit for electric railways, Frank L. 
Pope, Elizabeth, N. J. 


Dick- 


334,708 Underground electrical cable; John 
Kruesi. Brooklyn, and John Langton,, Jr., New 
York, N. Y. 

334,709 Machine for making electrical cables; 


Jobn Kruesi, Brooklyn, and John Langton, Jr., New 
York, N. Y. 


334,712 Regulator for dynamo-electric machines; 
R. H. Mather, Windsor, assignor to the Mather 
Electric Co., Manchester, Conn. 





WHI WRITING fos cine teh 


advertised in our columns please 
mention that you saw the adver- 


ithe EGIGTMIGAL RUM. 


in the 


THE CURT BATTER 
Actually the cleanest, most durable and coves there- 
fore, the most economical and effective cell in the market 
For experimenting, for medical purposes, for the labora- 
tory, no more suitable cell could be found. Address fo: 
circulars. 


CURT W. MEYER, 357 FOURTH AVE. NEW YORE. 





CENERAL OFFICES 


Medical Batteries, Skeleton and Box Bells, Bur 
House Annunciators, Fire Alarm Boxes, Pins an 


INSULATED MAGNET, TELEPHONE and ELECTRIC LIGHT WIRE. 


AND FACTORY, 
Detroit. Mich. 


DETROIT ELECTRICAL WORKS, 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


ree Alarms, 
Brackets, 


EASTERN ACENCY, 
33 Astor House Building, 
New York. 





PHILLIP REIS 
THE TELEPHONE. 


A biographical sketch, with documentary testi- 
mony, translations of the original papers of ‘the in- 
ventor and contemporary publications. 

By Silvanus P. ‘hompson, B. A., D. Se. 


8vo, Cloth, Price $3.00, Post Paid. 
E. & F. N.S PON,35 Murray Street., N.Y. 


PAINE * LADD, 


Late Commissioner of Patenta, | STORY B. Lapp, 
Attorneys in Patent Causes 
And Solicitors of Patents, 


WASHINGTON, D.C 





| Matual Life Insurance Co., 


THE UNITED STATES ILLUMINATING CO. 


59 AND Gi LIBERTY STREET, NEW YORK. 


SOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM, Lae AND OTHERS FOR THE 
CITY OF NEW YORK AND VIC INT’ 

Five years’ practical experience in the installation of these well- vical systems of Arc and Incan- 
descent Electric Lighting, enables the Company to give the most perfect, reliable and economical 
Electric Lighting known. 

Among the most prominent installations which this Company has effected in the c ity and vicinity 
are the following: ; 
New York Post Office, 
Washington Building, 
Mortimer Building, 
Union Ferry (o., 
Pennsylvania R. -. Ferry, 


St. Denis Hotel, 

Bechtel’s Brewery, Staten Island, 
Brooklyn Eagle, 

—— - Muller, Turtle Bay 


Bre 
Fauitable Building, 
Coleman House, New York Ferry Co., 
Hotel Dam, Tribune Building, 


Estimates made by Experts at short notice, on application at the office of the Company, 


Press Club, 

Delmonico’s, 

Hotel Brunswick, 

Lotus Club, 

Union Club, 

Union Square Hotel, 
Brooklyn Bridge, and others. 














THE BISHOP GUTTA-PERCHA CO., 
420 to 426 East 26th St., NV. Y., 


Have improved machinery and increased facilities formaking | 


Submarine, Subterranean and Aerial Cables. 


We guarantee our productions 


TO BE SUPERIOR TO ANY IMPORTED, 


VOLTA PAVIA. 


The New Depolarizing 


BATTERY SOLUTION, 
Is Worth a Trial. 


Itis made from PURE Chemicals, Manufactured 
Expressly for, and Imported Exclusively by, 








All t' 





and to sell at prices which will render importation unnecessary. 
the GUTTA-PERCHA insulated cables made in this | 
country have been manufactured ut our works. 


All kinds of Insulated Wires at the Lowest Prices 


W. W. MARKS, Supt. 


The Chemical Electric Light and Power Co, 


TRY ASAMPLE GAL. AT 75 CTS. 
ADDRESS, 


No. 95 MILK STREET, 
BOSTON, MASS. 


PURE GUTTA-PERCHA FCR ALL PURPOSES. | 








WANTED. 


A canvasser competent to secure jobs of Electric 
Work in Onondaga County. Apply to 


ELECTRIC SUPPLY COMPANY, 
OF SYRACUSE. 


CONNOLLY BROS., 
Patent Attorneys and Solicitors, 


PIL Ts BURGII, PA, 
PHILADELPEIA, PA., 
Mutual Life Ins. Building, 10th and Chestnut Sts. 
WASHINGTON, D. C., 
CORNER 6th AND F STREETS. 
ELECTRICAL CASES A SPECIALTY. 











nee MARK. 

CHARLES A. CHEEVER, President. WILLARD L. CANDEE, Treasurer. 
THE OKONITE COMPANY. 
MANUFACTURERS OF 
Underground, Aerial and Submarine 


INSULATED WIRES AND CABLES, 


No. 13 PARK ROW, NEW YORK. 





ELECTRIC LIGHT DECORATIONS 


_ For Christmas Trees, Show Windows, &c., 
WITH 


EDISON 
Lamps & Batteries. 


Send 5e. stamp for Catalogue of 
Electric Instruments, &c¢. 


THE STOUT-MEADOWCROFT CO. 


Authorized Agents for Edison Lamp Co., 
21 Ann Street, New York. 


Lamps, 


The Standard Open-Circuit Batteries of the World. 


GONDA and oo 


The Only Genuine Leclanché Batteries 


i Are those which bear this 
| EOLANGHE MARK LABEL and the Trade-Mark, GONDA,. 


Dractns for Seng vo the " Gonda” 


7... THY. 


DO NOT BE IMPOSED UPON BY IMITATIONS. 





If dealers have not the Genuine Battery, 
send direct to us for Price-List. 


THE LECLANCHE BATTERY CO., 


149 West Eighteenth Street, New York. 


Gtandard ; #plectrical .. Works, 
EO 


TELEGRAPH AND TELEPHONE APPARATUS, 
Hotel and House Annunciators, Burglar Alarms, 


CALL BELLS, “POST’S” MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
I> ESTIMATES FURNISHED. SEND FOR OATALOGUES AND PRIOES. a3 
Cincinnati, Ohio, U. S. A. 








THE ma? BATTERY £ 
, West Ath St.) 





GENUINE DISQUt CELL, COMPLETE. 
The Porous Cell also bears Label 
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AMERICAN 


Electric Mfg, Company. 


EXECUTIVE OFFICES: 


Western Union Telepragh Gia's Building, oor, 20d Street and Gt Ansaus 


FACTORY AND WAREROOMS: 
163-165 WEST 18th STREET, N. Y. 


This Company fs engaged tn the manufacture of DYNAMO MACHINES and LAMPS, and the 
ya rary of ELECTRIC LIGHTING STATIONS for lighting CITIES and TOWNS ‘waler the 
wél- known 


“AMERICAN SYSTEM” 


or Brectric ARG Litetrrm.a, 
(AT OOA’s Patents.) 
Completeness, durability, ee 


SPECIAL ADVANTAGES OF THIS SYSTEM. font ats essasay ary ete 


amo-electric generator occupies less space, is lighter, requires less motive power, a costs love 
thati othets Gapable of producing au equal numberof lights. There is less firing or flashing of the 
Soriimutator, arid consequently less loss of energy and wearing of the parts from this cause than is 


Walley ate of 





the éase with other machines. It requires no oiling or other attention than to be kept clean, and its 
eXtreric simplidity enables it to be operated with the minimum of skill and attention. The current 
tegiildtor_ and sigfialling a parates, by which the machine is made to generate the exact current 
re mre fot aity nytiber of lights from one to its full capacity—as they are turned off and on with- 
ine of spe cia wiste of en ag simple, effective, and safe. Its lamps are reliable in opera- 
ais more th goat - being absolute in its control, durable, and unaffected by 
é ge il a pak Wealticr liey ate of ofnamental design, and the steadiness and purity 
producé Snel at the saitié expenditure of sera 
ESTIN ATES FURNISHED Psi Cénttal lighting statipiyt, Or fi or isola ted plants, for either the American 
Are Lighting System o escent System, er for both 
combined, 
SPECIAL ATTENTION given ito: installing isolated plants in Mills, Factories, Shops, Raiiréad Build: 
ngs, &c 

CONSTRUCTION WORK. Proper construction and ixstallation of central stations and isolated 
plants is of great importance to insure safety and economy. The 
Qmerione Company has done more of this work than any other company in the United States, and 

ts Work if known to be superior to that of other companies. 
This Compons oye gontrol all the Patents and Inventions for electric lighting of 
atties baru 








PAT is ‘u 
* ef; finy others he to: +* comtzolied by the Fuller Elec- 
Pia, C8.; sand t thie Fullet- ée' tie ‘Hie, which i eld fs tion patents of the 
of, 











peevests) 


iA ai ttt 


t 

-~t er-Wood system 0 of ied ‘ieneks swore rie a ot fe ela enemy. 
This organization was oriuinally tem as the ex stence 
from 1878. This system was the foundation of the well- Scoee Fain Stato be tna the t pay 
of the first part in the articles of association, which was composed of the ted 
States, Thomson-Houston, Fdison and Joblacoff companies, which was good evidence ma, an the 
companies composing rE association oy willing to pay tribute to the superior merit of the Ful- 
ler Wood system.—JN. Y. Sun, Sept. 27th 


ILLUSTRATED PAMPHLET AND DESCRIPTIVE CIRCULAR FREE. ADDRESS, 


AMERICAN ELEeEcTRIC MFc. COMPANY, 
Western Union Telegraph Building, cor. 23d Street and 5th Ave., New York. 


THE ELECTRIGAL SUPPLY CO, 


MANUFACTURERS OF 


ELECTRICAL COODS 


OF EVERY DESCRIPTION. 
Instilated Wires and Cables a Specialty. 
LATEST IMPROVED DIAMOND CARBON BATTERY, 


HE BEST OPEN-CIRCUIT BATTERY MANUFACTURED. 


The Wallace Diamond Carbons. 


RLRCTRIC LIGHT SUPPLIES A SPECIALTY. 


WAREHOUSES, 
17 DEY ST., NEW YORE, 175 LAKE ST., CHICAGO. 


The Brevoort Mfw. Co, 


MANUFACTURERS OF 


THE ROBERTS 
PERMANGANATE BATTERY. 


This is the Best and the Cheapest Open-Circuit 
Battery in the market. It is farsuperior 
to any of the Sal-Ammoniac Cells 


Now in Use. 

j Electromotive Force, 1.8 Volt: Amperes, 2.5. 
When the battery is exhausted all that is moses 

sary is to supply a new solution; the battery i 

then as good asnew. The zincs will last t rough 

two rechargings of the battery. Each cell. with 
a@ single charge of solution, will outlast and out- 

work any sal-ammoniac battery. 


PRICE, Complete, . . . $i. 
, . Liberal Discount to the Trade. Send for Price 
List and Descriptive Circular. Address office, 
: FOR SALE ALSO AT 
BLBOTAICAL SUPPLY COMPANY, 
7 Dey Street, New York. 
E. a. GREELEY , A COMPANY; 
y 
E UNITED STATES ELECTRIC co. 
THE UNI Wall street, New York. : 
THE eLEecTeic GAS | rai co. 
7 45 Milk Street, Bosto 
C. E. JONES & BRO., 
51 West 4th Street, Cincinnati, 0. 


crifood be men wate the Brash, the sinters Schay. 
ig Pa gaine 
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he MATHER ELECTRIC C0. 


Manufacttirers of 


COMPLETE ,SYSTEMS OF. 


ELECTRIC LIGHTING 


THE THOMSON-HOUSTON ELECTRIC CO. 


Principal Office, 131 Devonshire St., Boston, Mass., 

FURNISHES THE 
ONLY PERFECT AUTOMATIC, SELF-REGULATING SYS- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 
In all desirable qualities of Exzorrio Aro Ligurs the THOMSON-HOUSTON SYSTEM 
has no equal. The Lights are superior in color and steadiness, and the entire apparatus is 
more economical, efficient and safe, more easily managed, and less liable to derangement than 
any other. 

THE THOMSON-HOUSTON ELECTRIC CO. was awarded the First Prizz for the 
best system of arc lighting, and the best Arc Lamp, at the Cincinnati Industrial Exposition 
of 1883. 

The Thomson-Houston System has been awarded superiority in all the competitive tests 

to which it has been subjected. NEW ILLUSTRATED PAMPHLET will be 


ecnt on application. 


THE MATHER DYNAMO-ELECTRIC MACHINE. 
ELECTRO- PLATING. 


jo Water, 
No Noise, No Spark. 


SATISFACTION GUARANTEED. 










No Reversing, N 


MANUFACTURED BY 


SP THE EDDY ELECTRIC MFG. CO., 


SUCCESSORS TO 
H. EDDY, 


Hartford, Conn. 
SEND FOR CIRCULAR, 


The Ball System Of Electric Lighting, 


pa seg Sa agent gt Milis, 
an 


A. 





We are prepared to i Electrical Apparatus for 
Factories, Railroad Depots, and 
generally where perfect iliumination is desired. 
The Unipolar Dynamo is the Invention of Mr. Chas. E. Ball, of Philadelphia. 


is in the dynamo, which possesses merits mliar to itself alone, and i 
bee Se AF Ry Ng I t has t two armatures, each rotating within the inductive influence 








erent from anythi 
id magnet, it is construc! with Jess material, has lower internal resistance, 
an to, ive eaual results requires teow” power than any other , dynamo. The current is very squuler and produces 
and uniform light. Two circuits of lamps, arc an same time. or 


sither run poSependensy. It does not generate excessive heat in its yy and hE requires no 
cooling device it p nd 


the pr requires no cure. 


THE BALL ELECTRIC MANF’G CO. [Limited], 
H. M. FRENCH, General Agent, 








63 EQUITABLE BUILDING, BOSTON, MASS. 
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Western Electric Company's | 


Electrical Testing Instruments. 





Western Union Tangent Galvanometer, | Detector Galvanometer, 


Bradley’s Tangent Galvanometer, 

Sir Wm. Thomson’s Graded Galvanom- 
eter for Dynamo Currents, 

Astatic Needle Galvanometer, 





Wheatstone Bridge Rheostat, 
Combination Bridge Rheostat and Gal- EE 


vanometer. 








= S_enirs- 
SID DDD ede 


SSS a= 
pr cetedet ty, 





OM 


eDeDEIED WI 
———S 
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edererey 


Catalogues Furnished on Application. 
ADDRESS, 


Western Electric Company, Chicago or New York. 





ELECTRICAL NOVELTIES INTRODUCED | 


Parties desiring to introduce new electrical ap- 
pliances in Providence and vicinity should address : 
PROVIDENCE ELECTRICAL SUPPLY C0., 

Manufacturers and Dealers in 
ALL KINDS OF ELECTRICAL SUPPLIES, 
56 Washington St., PROVIDENCE, R. I. 


ELECTRIC BELLS A SPECIALTY. 





William Marshall, 


Manufacturer of ELEcTRIcAL CONDENSER: 
MaGNETS CHARGED, Etc 

Rooms 2 and 4 University Building . 
Corner Waverley and University Places, New York 








MODEL and g_ Seni forCirctlars, 


PXPERIMENTA C.E.Jones & Bro, 


ee ETT CINCINNATI, 0. 
WORK crciiivy. ; 


(Mention this Paper.) 


UNION ELECTRIC 60, 


i ANN ST., NEW YORK. 






h—E_ —==— 
ELECTRIC SCARF PIN, $2. 

’ Great Novelty. Weignt only 60z, 

Live Agents Wanted, Outfit. $2 






Gold and Silver Electro-plating Apparatus and Outfit 
For JEWELERS, STUDENTS, AMATEURS, ETC., 


OM $4.00 to $9.50 
SEND STAMP FOR CIRCULARS. 





| DIRECT READING 


AM-METERS, YOLT-METERS, YOLT-AM- 
METERS AND MILL-AM-METERS, 


(A. K. EATON’S PATENT) 


ALSO 


Electrical Instruments of all kinds, 


Manufactured and for sale by 
A. K. EATON, 
63 and 65 HENRY STREET, 


Brooklyn, New York. 


Telegraph and Electrical 


Medical Batteries, Inventors’ Models, Expert. 

mental Work, and fine brass castings. Send for 

Catalogue C. E. JONES & BRO. Cincinnati, O. 
is important to us that you menticn this paper. 








THE 


SECURITY 
Mutual Benefit Society 


No. 233 Broadway, New York, 
(Opposite Post Office.) 


ONLY TWELVE ASSESSMENTS 
Have been levied since the Society began bu incess, 
iveraging three a year, and making the cost for 
assessmerts to aman of 35 years, but $3.95 u veur 
for each $1,000 of insurance. 


Send for Circulars. Agents Wanted. 
{= Remunerative employment offer. d energetic 
and reliable men in all sections of the Unite:! States. 





Special Notice. 


ELECTRIC LICHT COMPANIES 
AND MANUFACTURERS OF 
Electric Light Apparatus, Machinery and Supplies 
WHO DESIRE TO BECOME MEMBERS 


OF THE 


NATIONAL 
Keele Light Association, 


MUST MAKE APPLICATION 
ON OR BEFORE 
FEBRUARY 10, 1886. 


ADDRESS ALL COMMUNICATIONS TO 


J. F. MORRISON, 


Pres. National Electric Light Association, 
BALTIMORE, MD. 





The first annual meeting of the above association 
will be held at the Carrollton Hotel, Baltimore, on 
February 10, 13886. Arrangements have been made 
with the proprietors of this hotel to entertain the 
delegates in attendance at the convention at $3 
per day. This is a rebate of $2 a day on the regular 
prices, and includes all the facilities afforded by the 
hotel, board, lodging, etc. The convention will re- 
main in session three or four days, affording ample 
time for discussion of all the important subjects 
relating to Electric Lighting. The several commit- 
tees appointed at our last meeting in New York 
are now preparing papers to be read at the coming 
convention upon the various topics of interest as 
designated at that time. Itis earnestly hoped that 
every man or company engaged in the Electric 
Lighting business will be represented at the meet- 
ing in Baltimore. Arrangements have been made 
for transportation at reduced rates, of which you 
will be advised in due course. 

Baltimore extends a cordial welcome, and I trust 
that every interest engaged in Electric Lighting 
will be represented at this first annual meeting. 
Let it be a royal gathering. 

Correspondence regarding this convention will 
be promptly considered and answered. 

GEO. Ss. BOWEN, 
Chairman Executive Com., 
ELGin, ILLINOIS, 








VICTOR 
Turbine Water Wheel. 


Oooo + —___ -—-— 


wheel as particularly adapted to their use, 


The attention of Eleetrie Companies is called to this celebrated water 


on account of its remarkably steady 


| motion, high speed and great efficiency, and large capacity for its 


effect, guaranteed. 





diameter, being double the power of most wheels of same diameter, It 
ig used by a number of the leading electric companies with great satisfaction. In the 
economical use of water it is without an equal, producing the highest per cent. of useful 


SEND FOR CATALOGUE AND PARTICULARS. 


STILWELL * BIERCE MFC. CO., 


DAYTON, OHIO. 


(Please Mention this Paper.) 





DORSETT’S 


Unpergro 


Electrical Insulator, Water, Gas and Sewage Proof! 


UND Conduit. SYSTEM. 


N 





Absorbs no Moisture! 


A HMMA 


Co 


Frost Cannot Affect It! 


CRUSHING STRAIN, 5,500 LBS. PER SQUARE INCH—-GOVERNMENT TEST, 


A Complete, Comprehensive System of Conduits for Electric Light, Telegraph, Telephone and Private Wires and Cables for Rental Purposes, 


if 5 Conduit are leased to different companies, which may then occupy them 
The %4-inch ducts in, Gale New wires may be introduced or old ones replaced wi 


th such 
pd these ducts between the man-holes as s 


‘An experience of six years for Underground D 


wires and cables as they may adopt. 
own in the cut. : ? 
rainage has shown the superiority of this material as 


a resistant of moisture, and its consequent immunity from damage by frost. It has been in use for 
=" CORRESPONDENCE SOLICITED. 








sed by that city, giving 
St. Louis, Cincinnati an 
unaffected alike by acids and alkalies. 


to-day. 
A 


electrical purposes the past winter in the solidly frozen streets of Chicago without injury ; is the system 
verfect, unbounded satisfaction, and is now being introduced into the cities of 
Detroit. The whole body of the Conduit is a thoroughly reliable insulator, 
The cheapest and most perfect Conduit ia the market 


D. H. DORSETT, Proprietor.® No. 61 La Salle Street, Chicago, Ill. 
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THE WARREN P. FREEMAN CO 


ELECTRICAL SUPPLIES, 
106 & 108 LIBERTY ST., N. Y. 





in our Incandescent Lights. 
Prices moderate, 





Dynamo Machines manufactured 7 us are the 
most reliable, and require less attention than any 


in the market. 
Our Incandescent and Arc Lights are taking the | ew York Ofjce: 


lead throughout this country, and all work guaran- | 44 RROANWtv 
teed satisfactory. 


Schuyler Electric Light 6o., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


The most perfect system of both Incandescent and Are Lighting. 
dom from hissing and flickering in our Are Lights, and long lite and great bril- 


liane 
Seams Machines with perfect automatic regulation, reliable and efficient. 


Estimates made for lighting from Central Stations or for 
isolated plants. Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT C0.. 


wir, CAS 


“OTTO” encine 


OVER 10,000 IN USE. . 
Started Instantly by a Match, 
When Stopped all Expense Ceases. 

Works without 
Q boiler, steain, coal, 
ashes’ or attend: 
ance. Successfully 
adapted instead ot 
steam power in all 
industries and of- 
fers special advan- 
tages for running 
yy! —— 
‘or Telegra 
and Telephone as well as Lighting p purposes ’ 
Built in Sizes of 1,2, 4, 7,10, 15.425 ind. i. P. 


SCHLEICHER, SCHUMM & CO. 
N. E. cor, 33d & Walnut, Phila, ‘ 
Branch Office: 214 Randolph Street, Chicago. 


Pocandescent Lamps, 





Fntire free- 





Hartiord, Conn. 





JARVIS ENGINEERING CO., 


BOSTON, MASSACHUSETTS. 


CONTRACTORS FOR 


Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. 


SEND FOR CIRCULARS, 





MAG NETO SIGNAL BELLS. 
No Battery Required. 
$4, $6, “Silccunt on large lots. 


We make a specialty of the manufacture of these bells for 
Telephone Companies, and after an experience of many years, 
our —_— for the prompt execution of large orders are un- 
equalec 

Close attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


OF BALTIMORE. 
A. G. DAVIS, President. A.B. PROAL, Secy. & Treas. 
Office, Norii-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 
Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies, 








“STANDARD.” 


New TaNote Buckeye Automatic Gut-Orr Eneines. 


In Use Over 800 





25 to 1,000 H. P. 


These Engines are the combined result of long experience 
with automatic cut-off regulation and most careful revision 
of all details. They are designed and constructed for heavy 
> and continuous duty at medium or high rotative speeds. 
Highest attainable Economy in Steam Consumption and 
onperee regulation guaranteed. Self-Contained Automatic 

co ut-off E pagipess't 12 to 100 H.P, for driving Dynamo Machines 
3 TY.—IDlustrated Circulars with various data as 
E to peactioal Steam Engine Construction and performance, 
free by mail, ddress 


BUCKEYE ENGINE CO., Salem, 0. 


AGENTS: 
D. L. DAVIS, 84 8S. Canal St., Chicago, Ill. 


and ROBINSON & CAREY, St. Paul, Minn. 







SALES 
Geo. A. BARNARD, 70 Astor House, N. Y., 
and 63 Mason Building, Boston, Mass. 


The Earth Open-Circuit Battery. 


PATENT APPLIAIED FOR. 


The Best Battery for Telephones, Burglar Alarms and Bells, 





DE~CRIPTION.—This Battery ‘s constructed on the following common-sense plan, viz., a porous cup 
inside a glass cell, between which the carbons and chemicals are placed. The cup holds the sal-am- 
moniac, water and zinc, thus reversing the old style of batteries, and gaining power and durability. 

Correspondence Invited. SINGLE CELLS, $1.00. 
Liberal Discount to the trade. Address, 


BROWN & BROWN, 
106 & 108 Liberty Street, New York. 


Poole & Hunt's lreffel turbine Water Wheel. 


Made of Best Materials and in the Best Style of Workmanship. 


MACHINE-MOLDED MILL GEARING, 


From 1 to 20 feet diameter, of any desired face or pitch, molded 
by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS 


Of the latest and most improved designs. 


Transmission Machinery 


A SPECIALTY. 
t™ Special attention given to Heavy Gearing. Shipping facilities the best in all directions. 


POOLE & HUNT, Baltimore, Md. 











1-2 to 8 C. 08. Cc. PD) ) mato in large qt quan- 


SHEPARD’S CELEBRATED 


Screw-Cutting Foot Lathe. 
CAP LATHE, $125. 


Foot and Power Lathes, 
Drill Presses, Scrolls, Saw 
Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- | 
logue of outfits for amateurs 
or artisans. Address, 


,H. L. SHEPARD, Agt., 
134 E. SECOND STREET, CINCINNATI, O. 


tities at short notice. 








ADDRESS, 


SUN ELECTRIC LIGHT CO., 
WOBURN, MASS. 
Telegraph and Electrical 


Medical Batteries, PPLII art. 
mental Work, and fine brass castings. "Sen for 
NES & BRO, Cincinnati, o. 








catalogue C. E.J0 


It is importan 


HArRis-CoRLISS STEAM ENGINE 


BUILT BY 
WILLIAM A. HARRIS, 


PROVIDENCE, R. I 


From 10 to 2000 Horse Power, with Harris's Im- 
provements, These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST ECONOMICAL STEAM EN- 


=S CINE BUILT 
ELECTRIC LIGHT COMPANIES TAKE NOTICE! | 


| They are especially ad- 
apted for all purposes where continuous service at uni is required and at the 
minimum of cost of repairs. 


Send for a copy of Engineers’ and Steam Users’ Manual by J. W. Hill, M. E. Price, $1.25. ‘ 


POND ENCINEERINC CO. 
Engineers and Contractors. Complete P wer Outfits for Electric Lighting Plants, 


Engines, Boilers, Furnaces, Grates, Heaters, Pamps, Injectors, Belting, etc., of most approved 
and modern Construc -— furnished, erected and delivered in successful operation 
N O. 


TOT 709 Eg — Saal STREET, 


LOoUIs, MO. 
ce Se ndt 43 Pamphlet on Steam Power. 


‘aoc «8 eden SINGIN, 


THE MOST SIMPLE DURABLE AND ECONOMICAL 


Automatic Cut-Off Engine 


In the World. References furnished from the most successful ELECTRIC LIGHT nant in the United 
States. MEDAL AND HIGHEST AWARD from FRANELIN INSTITUTE OF PHILA. Mfd. by 


FOUNDRY AND MACHINE DEPARTMENT, 


Harrisburgh Car Mfg. Co., HARRISBURGH, PA. 














and 











1 ivstrations for Catalogues, Circu- 











WO! 0 D A ers, ¢ as. Sheen ame CX eo oe} d Fane al MODEL and Send for Cirewars. 
EL EC NE A \ | NG, Jwork guarantees. ‘gen for cuales XPER | M ENTA C. E. Jones& Bro, 
eines A. MUGFORD, Hartford, Conn. | WORK sx ah ee 
| F ention this 








AW RAYNOR: 


No.25 BOND ST., 





ROYCE & MAREAN, 


{ 









mae ELECTRICAL APPARATUS, 


all forme Telegraph and Telephone Supplies, 





ALL PURPOSES, No. 1408 Penna, Avenue, 
WHOLESALE AND RETAIL. | Opp. Willard’s Hotel, WASHINGTON, D. Cc. 


THE AMERICAN BELL TELEPHONE CO, 


“t) 95 MILK STREET, BOSTON, MASS. o* 









This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 174,- 
465, and January 30, 1877, No. 186,787. 

The transmission of Speech by all known forms 
of Electric Speaking Telephones infringes the right 
secured to this Company by the above patents, and 
renders each individual user of telephones, not fur- 
nished by it or its licensees, responsible for such 





unlawful use, and all the consequences thereof, and 
liable to suit therefor. 
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TRIPLEX INSULATED 


Wire and Rubber Co, 


UPERIOR QUALITY 
OF INSULATION 


ON ALL CLASSES OF 


Blectric Wires | 
AND CABLES. 


‘erica He nal Wr 








MANUFACTURERS OF 


Patent Finished Insulated 


Electric Wires, 


TELEPHONE AND ELECTRIC cORDAGE, 
ELECTRIC LIGHT WIRE 


Address, 159 FRONT ST., New York City. 
" ‘Telegra h and Electrical 





Medical Batteries, Inventors’ 3 cis, Experi- 
mente al Wor k, and fine press a ngs. Send for MAGNET WIRE. 
catalogue C. E. JONES & B = UBBER COVERED 


PATENT WIRE, OFFICE AND 
ANNUNCIATOR WIRE, LEAD- ENCASED WIRE 
ANTI-INDUCTION AERIAL AND UNDER- 
GROUND CABLES ETC., ETC. 


it is important to us that you men’ oa 





OFFICE AND FACTORY: 


No. 67 STEWART STREET, 


PROVIDENCE, R. |. 
EUGENE F. PHILLIPS, President. 
W. H. SAWYER. Secretary and Electrician 


‘VA Da 


B Oak Ping and Brackets 


= —_ OF OUR OWN MANUFACTURE. 
Brownlee < ‘co TELEPHONE SWITCHBOARDS, 
ELECTRIC BELLS, 


MEDICAL BATTERIES, 


CedarTelegraph Poles == MEDICAL Bat 
mong sepow Gorered Wires and Eleetvic Sundries 


Cross Arms, Pins and Brackets, 
CAK AND LOCUST PINS, sein tees, 


BROWNLEE'S CONCAVED BRACKET. ‘DETROIT ELECTRICAL WORKS, 


| Cor. 7th and Woodbridge Streets, 
DETROIT. MICH. 











(Patent applied for.) Send for Catalogue. ' 


J. H. BUNNELL & CO,, 


106 & 108 Liberty Street, 





NEW YORK, 


Telegraph Instruments 
WIRE, INSULATORS, 


Batteries, Bells and Electrical Supplies. 


The largest stock and best, variety of main 
line and short line instruments in 
any American establishment, 





—— 


Send for latest 


ILLUSTRATED CATALOGUE, FREE, 


ALSO 


Telegraphic Manual, Free, 
To any Address. 








PHOSPHOR-BRONZE 


TELEPHONE WIRE, 
‘Insulated and Bare, 


«|The Connecticut District 


TELEGRAPH & ELECTRIC CO., 
101 Bank Street, Waterbury. Conn. 


ZINCS, | 


LECLANCHE ZINCS, with Thumb-screw or Patent 
Spring Connections. from Pure Spelter 
and well L amalgamated. 


T Marke, 


«+ Pleuphou. Be 
SRAVITY BATTERY ENG AND COPPERE, zee ma rants sete 


Medical Battery Zincs | Btandesd Sizes, 16, 17, and io, studs’ Gauge. 


and Rolled Zinc Plates. ADDRESS ; 


Burglar-Alarm Sp: Spring Batteries The Bronze belting Co, (Limited, ) 


and Supplies. * 612 ARCH — PHILADELPHIA, PA. * 
WOOD & BRONZE PUSH-BUTTONS | Owner - of - the - United - States - Phosphor-Bronse - Patents 








Extra Fine Quality. Mata Wennfentmanan af Phaenhar-Rranee in the United States. 
a 
Special Agents for Bartholdi Two-Wire Automatic MODEL and 
Gas Burner. 
- BXPERIMENTAT £m, 
SEND FOR CATALOGUE AND PRICES. 
Pay _ 





w Oo RK src SPECIALTY. 


STEEL NAME STAMPS, 
15 cts. eee 6 






ADJUSTABLE 
Cross-Arm Holder,| 


ADAPTED TO ALL SIZES OF POLES, 


Easy to put on or take off. For Information and | 
References, Apply to 


wM. KLINE, Toledo, 








STEEL FIGURES" 
$1, PER SET. WARRANTED. 


THE MORRISON 


Gravity Battery 


THE ONLY RELIABLE CLOSED-CIRCUIT BATTERY IN EXISTENCE. 








After thirty years’ experimenting with other batteries, The 
Gamewell Fire Alarm Telegraph Co. adopted it as their standard. 


OrrFice oF THE GAMEWELL Fire ALARM TELEGRAPH Co., 
4 Barciay St., NEw York Ciry. 
New York, August 14th, 1885, 
THE SouTHERN Exectric Co., BALTIMORE, Mp. 
tlemen : :—We have adopted the ‘‘ MORRISON GRAVITY 
BATTERY” as the Standard Fire Alarm Battery for this com- 
oped ‘sservice. After thirty years’ experience we unhesitating- 
endorse it as the best form of Gree Battery ever devised. 
Yours very trul 3: N. GAMEWELL, 

General Superintendent Gameweli Police & Fire Alarm "Telegraph Co. 


Manufactured only by 


THE SOUTHERN ELECTRIC C0, 


Warerooms, Hoen Building, cor.North and Lexington Sts.; 
Works, cor. Constitution and Monument Sts., 





BALTIMORE, 


FOREST OITY ELEGTHIC WORKS, EST CITY ELECTHIcC WORKS, 


SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT CUT-OUT, 


GANG SWiItTtCcHEes, 


In stock and to order. 

Contracts made for 
special manufacture and 
for the exclusive use or 
sale of any Electrical 
apparatus. (Electric 
Light a specialty). De- 
scriptions and prices on 
request. 








Correspondence 
Solicited. 


Ww, B. CLEVELAND, Prop. 
144 SUPERIOR ST., CLEVELAND, O. 


Lowest Prices 


y ons 


E. W. HAZAZER, 


32 Frankford Street, 
NEW YORK. 


ILFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


For Telephone, Telegraph ané Electric Light. 





Handle removable. 


TANDARD 
ELECTRICAL 
INSTRU MENTS. 
Galvanometers, ‘Resistance Coils, 
Condensers, Keys, Switches, &c., 
Bailey Combination Set, 
Pratt's Speed Indicator, &o. 
ELECTRIC MFG.Co,, 
P. ©. Box 60, Trov, N. Y. 


— 























MITCHELL, VANCE & C0, 

















C= isin areey 
—=MANUPACTORERS, |ANNUNCIATOR WIRE, 
Ere ade devament fr the, Manat Magnet Wire and Flexible Cordage, 


system of Incandescent Electric  § mal Cy —_ 
b nation Fixtures for both Gas — Electri —_ 
Estimates and designs ed upon appli 


836 & 838 BROADWAY. 
NEW YORK 


200 & 202 N. THIRD ST., 
PHILADELPHIA, PA. 
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THE FOREST CITY CARBON MFG, COMPANY 


CLEVELAND, OHIO, 


Manufacturers of 


“FOREST CITY" CARBONS for ELECTRIC LIGHTING. 


QUALITY 


GUARANTEED. 


HOLMES, BOOTH & HAYDENS, Sole Agents, 


New; York 


and ieee. 





|i CARBONS 


FOR ARC LIGHTING. 


Only Manufacturers using Natural Gas, 
thus securing 


Uniformity, Durability & Superior Light. 


ii | PITTSBURGH CARBON CO., lim'd. 


PITTSBURGH, PA. 


E. 8, GREELEY & Co., 


These carbons sere) mote of the uccessor + to 
BEST ATERIALS, 
and with he | Sotest ee machinery,of any 
required Genre? of hardness, and can be 
us ed in al} make s of Electric Lamps. 
The regular s zes, 12 inches lonne run from inch 
sixteenths. 
SIZES to Order. 








MANUFACTURERS, IMPORTERS AND DEALERS IN 


Telegraph, Telephone, & Electrical Supplies 
OF EVERY DESCRIPTION, 
5 and 7 DEY STREET, NEW YORK. 


CABLES (**** siman 
WIRES" "iin Wn at a 
muures— ie 
GROSS ARMS{"™istcricate 


to 1 inch diame eter "varying b 
Special LENGTHS an 
‘A large and complete stock always on han 
The want of a hig igh order of battery ond has 
long been felt. Those wishing such would do well 
to use the 
BOULTON PLATES. 
Spee = a - on is given to the manufacture of 
all s 
he mony i its po nd full information furnished on 
applicatio 
Also Exclus sive Agents of the celebrated 
AUSTRIAN Cored Cc ARBON 
for the United States 


Bouton CARBON WORKS, 


Foot of Wilson Avenue, 
CLEVELAND, OHIO. 


Subterranean, &c, 


Ru a P Mook Blocks, 
Brackets, 





*MUSIC WITHOUT A ag 99 





An: ny pe Ts¢ me an piag at the Pia: 
Gon TIDE. pin The Gi Jide ah oe it INS epee 
( Sy 
maile — add res coe on rece zipt of. f Bit " ‘No ‘previous BURGLAR ALARM SUPPLIES, &o, 
knowledge equired. Send for tes sti a 
HEARNE & CO-. Publisher s, 1164 i roadway, N, Y. Send for Estimates. 





THE WALLAC 


COLAM OND CARBONS. 


The ELECTRICAL SuPPLy COs) 7 Dey St, New York. 





And 175 and 177 LAKE STREET, CHICAGO. 


STANDARD UNDERGROUND CABLE COM’Y, 


The WARING ANTI-INDUCTION and BUNCHED 
Telegraph, Telephone and Electric Light, Underground and Submarine 
ome (A FS TESS eee 
LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS. 
No. 128 Pearl St., New York City. {atcranteea.} NO. 88 Fourth Ave., Pittsburgh, Pa. 


Consolidated Electric Light Co. 


Owning and Operating the 


SAWYER: MAN PATENTS. 


}HILADELPHIA OFFICE: 








205 Walnut Street; 


EXECUTIVE OFFICES: 
Mutual Life Building, | BOSTON OFFICE: 
NEW YORK. 4 Pearl Street, 
\ CHARLES H. BANES, HUGH R. GARDEN 
President. Vice President. 


ol HENRY C. DAVIS, Treas. and General Manager. 
HY Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 


"STIMATES FURNISHED for the Thomson - Houston 
System of Are Lighting, 





ELECTRIC LIGHT, DISTRICT reueoRapH, | 


) NEW ENGLAND 
BUTT C0., 


Providence, R.I., 


MANUFACTURI 


BRAIDING MACHINERY 


FOR COVERING 
"Velegraph, 
Sg 










, ELECTRIC- LIGHT WIRE. 


SINGLE AND DOUBLE 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid, 





FINE CASTINGS A 





= St SPECIALTY. 
16x24 DU UBLE BRAIDER. 
” WANTED.— Capitalist to put money in an Electric Cc coon yn = ist organized to manufactu 
Dynamo Machines, Lamps, &c. Special feature of ne rant my of power owe with goc a: 
connection can have Presidency or Treas cae > and con aaa of the - =" Addres ‘ HELIX "'— care 


of ELect ELEecTRIcaL RE¥IEW. 





THE 


United States Electric shtng i 


SOLE MANUFACTURERS OF 


WESTON 
DYNAMO MACHINES 


FOR BOTH 


Arc and Incandescent Lighting and Electro plating. 
WESTON : ARC : LANIPS, 


Weston Incandescent Lamps, 
ELECTRIC MOTORS, AUTOMATIC REGULATORS, 


Fixtures, Fittings, &c. 


THE WESTON SYSTEMS oF 
Arce and Incandescent Lighting 


ARE SUPERIOR TO ALL OTHERS IN 


EFFICIENCY, SAFETY, RELIABILITY ano 
Perfection « Automatic Regulation. 


Full information with prices and estimates furnished upon application. 


General Office, 59 & 61 Liberty St., New York. 





Chicago Office, 216 LA SALLE STREET. 
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[January $0, 1886 








CHARLES A, CHEEVER, 


President. Treasurer. 





TRADE MARK. 


THE OKONITE COMPANY, 


MANUFACTURERS OF 
Telephone, Telegraph and Electric Light Wires and Cables for Under- 
ground, Sub al Use, 


ubmarine and Aeri 


13 PARK ROW, 


EW YORK. 


THE MARTIN-WILSON AUTOMATIC FIRE ALARM COMPANY, 


63 STATE ST ., BOSTON, MASS. 
Sole ownersof the U. S. Patentsof M. Martin and Jno, C. Wilson, for Thermostats and Thermostatic Fire Alarms 

Estimates promptly furnished for All Kinds of Electrical Apparatus in connection with our Thermostats. Our closed 
circuit systemis Absolutely Reliable and Economical and can be used asa local plant or in connection with our central office 
Our Thermostats are incomparabiy superior to any in the market, and they are very Sensitive and Adjustable, end 
operate with Great Energy and Prcc.ion. 
ASAMPLE OPEN-CIRCUIT THERMOSTAT MAILED TO ANY ADDRESS ON RECEIPT OF ONE DOLLAR. 

TERRITORIAL RIGHTS AND LICENSES CAN NOW BE NEGOTIATED. 


DAY S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either in the air or underground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products, The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they ‘ng the most practical and 
durable in the mark: t. 

TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- 
RINE or UNDERGROUND work a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, LY, Sole Mannfacturer. 


CLARK B. HOTCHKISS, Gen’| Agent, 
120 BROADWAY, NEW YORK. 





system. 





it 
38 Conductor 





Aeria 
Telephone Cable. 


en ae THE BEST IS THE CHEAPEST. Pp 


The Brush-Swan Electric Light Co. of New England. 


W. L. STRONG, President. Cc. P. WHITNEY, Secretary. 
A. D. JUILLIARD, Vice-President. R. W. ABORN, Treasurer, 
JOHN B. POWELL, Geneial Manager. 


REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH ST., NEW YORK. 


WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES 
OF LIGHTING AND TRANSMIT:1ING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. 


NO OTHER ELEC bees” LIGHT APPARATUS IS AS DURABLE, 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 








THE Arc Lights of various Sizes. 
YSTEM ) Are and Incandescent Lights from one Dynamo and Circult. 
Incandescent Lights of various Sizes from Special Dynamo for 
COMPRISES: Central Station Lighting. 


Cost of Apparatus Greatly Reduced. Surveys and Estimates Furnished by Experts. 





t#- This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, 
of Cleveland, for the New England States, New York, Pennsylvania, New Jersey, Delaware, Maryland, 
and the District of Columbia; also the Swan Patents for the same territory. 





Winann 1 cases ~ ANSONIA BRASS & COPPER 60., 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warerooms: 19 & 21 Cliff St., New York. Factories: Ansonia, Conn. 





S. H. WILLARD, ESTABLISHED 1853, 4 Ss goa. 
‘ice-Pres., Treas. York Agt. 

and Gen. Mgr. P. C. ACKER WAN: 
Boston Agt. 




















G. W. STOCKLY, President. 
J. POTTER, Treasurer. 


THE BRUSH ELECTRIC CO. 


The Sole Manufacturers, under all the patents of Charles E Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro- Plating Machines, Electric-Motors 

WE FURNISH the ONLY CO! MPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. 

Machines for Are Lighting, giving lights of 1,200, 2,000, 3,000, 4,000 and up to 100,000 candle power. 
Our No. 8 machine gives 65 lights of 2,000 c. p. with about 45 H. , i 

Over twenty different styles of arc lamps, for indoor and outdoor use, and for tower lighting. 


MACHINES *INCANDESCENT LIGHTING, 


adapted for use with Swan Incandescent lamps. These machines are automatic ana 29 n> vequire the 
use of uny switches or resistances outside of the machine to govern the current. Will run any number 
of lamps from one up to the full capacity of the machine, without change of speed and without the use 
of any apparatus outside of the machine. 

Our prices are lower than other makers. 

Storage Batteries, for Incandescent Lighting and for Electric Motors. Our storage batteries are the 
only practical ones offered in the market. Thy are especially adapted for situations where lights are 
needed for only four or five hours per day and where it is convenient to use power during the day to store 
up the current. There are thousands of such places where our storage battery must eventually be used. 


CARBONS For ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon factory 
in the world and our prices are very low. 


ELECTRIC MOTORS. 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are the most economical 
nee of power and will be largely used by Lighting Companies and »thers where small powers are 
require 


J. J. TRACY, Vice-Prest. 
N. S. POSSONS, Supt. 


W. F. SWIFT, Secretary. 
W. 1. POSSONS, Asst. Supt. 














THE BRUSH ELECTRIC CO. 





1O4EUCLIDA 


VE. 
Cleveland, O., U.S.A 





















MANUFACTURERS OF 
ELECTRIC LIGHTS, TELEGRAPH AND TELEPHONE. 
18 Federal St., 
BRASS, COPPER AND GERMAN SILVER 
SOLE AGENTS FOR THE 
AUTOMATIC CUT-OFF ENGINE. 
ECONOMICAL OF FUEL, 
OVER 1700 ENGINES IN USE. 
POND ENGINEERING CO., St. Louis, Mo. | E. P. HAMPSON & CO., 36 Cortlandt St., New York. 
‘1. B. SMITH MACHINE CO., 925 Market St.,Phil.,Pa. | WM. MINNIGERODE, Atlanta, Ga. 
The only Maentes Tele pone Working on the Ex- 
J. A. CABOT, Manager, 
For all Electrical Purposes. In Sheets, Rods, Tubes, and special designs as —_ when 
THE BUTLER HARD RUBBER COMPANY, 
a 
ELEATHER | BELTING. 
ALL 
Warranted to run steady and smooth. and without stretching. 


SOLE ACENTS FOR 
For ELECTRIC 
, 25 Park Place 
WAREROOMS, {39 Murray Sc; NEW YORK. 197 Songress’St., BOSTON. 
ERIDGEPORT, CONN., 
Mor all purposes where power is required. 
SMALL SPACE REQUIRED, 
SBLLINGYAGSENTS;: 
i. F. RANDALL, Warren, Ohio. TANNER & DELANEY ENGINE CO., Richmond, Va. 
F. H. HAYWARD, 201 La Salle Street, Chicago, Il. 
change Principle. Adapted for 
121 Tribune Building, New York. 
practicable. Rubber Hook Insulators, Window Tubes with Heads, Key Knobs, Switch Handles, Plug 
33 MERCER STREET, NEV YorRn=z. 
MOST RELIABLE FOR DYNAMOS AND 
Write for particulars and pricesto | a 


“FOREST CITY” Carbons 77 0iriue 
Factories, WATERBURY, CONN. 
INCORPORATED i865. 
Bare and Insulated Copper Wire for Electric Conductors a a 
The Armington & Sims 
CLOSE REGULATION, 
MODERATE PRICE, 
JARVIS ENGINEERING CO., 61 Oliver St., Boston. | T. W. ANDERSON, New Orleans, La. 
MULTIPLEX MECHANICAL TELEPHONE. 
~ WAREHOUSES, FACTORIES, APARTMENT HOUSES, ETC. 
‘landles, Battery Cells, Battery Syringes, Electric Lamp Switch Handles, &c., &c. Manufactured by 
= ~ ELECTRIC. 
CHARLES. A. SCHIEREN & CO., 





Manufacturers _ Pg mae foo bo Leather Belting 
~e 








47 Ferry Street, New York. 


16 ARCH ST., PHILADELPHIA. 86 FEDERAL ST., BOSTON | OAK BARK ELECTRIC BELTING. 


No.8 Werry Street, N. ¥. 














